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Ocmnorpadsr TBS1000
lapaHTua

Kopnopamnust Tektronix rapantupyert, 4to B TedeHne 5 (sITh) JeT co AHS IPUOOPETEHUs y TIOJTHOMOYHOTO
nuctpuobioTopa Tektronix B mpubdope He OyayT 0OHapyKeHBI AehEKTh MaTepHUalioB U M3TOTOBJICHU. Ecau

B TEUCHHE TapaHTHUIHOTO CPOKa B M3JIeNIMH OyayT oOHapykeHbI AedekTsl, kopropanus Tektronix mo ceoemy
YCMOTPEHHUIO JINOO OTPEMOHTUPYET HEUCIIPABHOE U3JIeNMe O3 JOMOMHUTEILHON IIaThl 32 MaTepUabl U
MOTPaYECHHOE Ha PEMOHT pabodee BpeMs, JTIMO0 3aMEHUT 3TO M3/IeNIUe Ha UCTpaBHoOe. J[aHHOE rapaHTUitHOE
00513aTeNBCTBO HE PACIPOCTpaHsIEeTCs Ha OaTapeiiHbIe NCTOYHUKH MUTAaHUS. KOMIIOHEHTBI, MOTYJIH U 3aMEHSIEMbIC
U3JIENNS, UCIIONIb3yeMble Koprioparueit Tektronix asist paOoT, BHITOTHAEMBIX 10 TAPAHTUHU, MOTYT OBITh KaK HOBBIE,
TaK U BOCCTAHOBIICHHBIC C TAKMMHU K€ IKCILTYyaTAllMOHHBIMU XapaKTePUCTUKAMH, KaK Y HOBBIX. Bce 3aMeHeHHbIe
YaCcTH, MOIYJIM M U3ACIHS CTAHOBATCS COOCTBEHHOCTRIO Kopriopamuu Tektronix.

[ peanu3anuy npaBa Ha 0OCITyXHBAaHUE B COOTBETCTBUH C JaHHOM rapaHTueil He0OXOAUMO 10 UCTEUEHHS
TapaHTUITHOTO CPOKa YBEJOMHTH Kopropamuio Tektronix 06 oOHapykeHHH AedeKTa U BHITOTHUTH HEOOXOAUMBIE
JUTSL IPOBENICHHS TAPAaHTUHHOTO OOCITY)KMBaHMS JCHCTBHs. YIIaKOBKa U JOCTaBKa HEHMCIIPABHOTO M3JENUS B
yka3aHHbIH Tektronix HeHTp rapaHTUIHOTO 00CITyKHUBaHUS, IPEIOIUIATa TOYTOBBIX PACXOAOB U NIPEICTABICHUE
KOIIUM JIOKYMEHTa O IPHOOpEeTeHNH NPOn3BOAATCs BianenbpleM uigenus. Kopnopanus Tektronix omnaunsaer
0o0paTHyI0 0CTaBKy MCIIPAaBHOTO M3AEIH 3aKa34UKy TOJIBKO B Mpefesax CTpaHbl, B KOTOPOH PacIONOKEH LIEHTP
rapaHTuiiHoro oocmyxuBanus. JloctaBka UCIIPaBHOTO M3AEIHSA 10 JTIOOOMY APYrOMy aapecy JOJKHA OBITh
OIlJIa4€Ha BJIAAEIIBLIEM U3/ENHNsS, BKIIOYasi BCE PacXobl 10 TPAHCIIOPTUPOBKE, MOLUUINHBI, HAJOTH U JII00bIE
JIpyTHe pacxombl.

JlaHHast rapaHTHs HE paclpOCTPaHAETCS Ha Clydau, Korna AeeKT, 0TKa3 B padoTe WM MTOBPEIKACHUES U3ICITUS
BBI3BaHBI HEMPABUIIHLHOMN JKCILTyaTallel, XpaHeHHEeM Win o0cayxuBanueM usgenus. Kopmopanus Tektronix He
00s13aHa MO0 TAHHOMY rapaHTHHHOMY 00S3aTENbCTRY: a) UCIPABNIATH MOBPEKICHHS, BEI3BAHHBIC ICHCTBUIMHU
TOOBIX JTHIT (KpoMe HHXeHepoB Tektronix) mo ycTaHOBKE, pEMOHTY HMJIH OOCITYKHBAHUIO U3METHS; O) HUCIIPABIATh
MOBPEXK/ICHUS, BRI3BAHHBIC HEMPABUIIBHBIM UCIIOIb30BAHUEM H3/ICIIHS WK MOJKITFOUSHUEM €r0 K HECOBMECTHMOMY
000pyIOBaHHIO; B) HCIPABIATH MOBPEKIACHUS UITH HEMOJAAKH, BEI3BAHHBIC UCTOB30BAHUEM MATECPHATIOB,

He pekoMeHIoBaHHBIX Tektronix, a Takxke T') 0OCIYXKUBaTh U3JEIHE, TIOABEPTIICEC MOTU(PUKAIIAN HITH
WHTETPUPOBAHHOE B MHOE 000pY/IOBaHHE TAKUM 00pa3oM, 4TO 3TH ACUCTBUS YBETUUMUIH BPEMS WIIH CIOKHOCTh
00CITyKHUBaHUS U3/ICIHSL.

JAHHAS TAPAHTUSA [TPEJOCTABJISIETCS TEKTRONIX HA TAHHOE M3JIEJIME HA YCJIOBUSIX
3AMEHBI JIFOBBIX JIPYTUX TAPAHTHI, TAHHBIX SIBHO WJIU ITOJPA3YMEBABILMNXCS.
KOPITOPALIMS TEKTRONIX U EE ITOCTABILMKU OTKA3BIBAIOTCS OT JIFOBBIX JIPYTUX
[IOIPABYMEBAEMbBIX TAPAHTU TOBAPHOCTU WU IPUTOJJHOCTU JJI1 APYTUX

LEJIEI. OTBETCTBEHHOCTbH KOPIIOPALIMU TEKTRONIX I10 JAHHOMY TAPAHTUMHOMY
OBSI3ATEJIBCTBY OTPAHUUMBAETCS TOJIbBKO PEMOHTOM UJIM 3AMEHOM JJE®EKTHBIX U3AEJINI
3AKA3BUMKAM. KOPITOPALIMSI TEKTRONIX 1 EE ITOCTABILMKU HE HECYT OTBETCTBEHHOCTU
3A KOCBEHHBIN, CIELTU®GUYECKWN MU KAKOM-JIMBO OIIOCPEJOBAHHbBIN YILIEPE

JIIAKE B TOM CJIYYAE, ECJIV I[TPEJICTABUTEJIM KOPITOPALIMM TEKTRONIX BbIJIM 3APAHEE
VBEJJOMJIEHBI O BO3MOXXHOCTU TAKOI'O VII[EPBA.

[W19 — 03AUG12]



[Ipo6ruku TPPO101 u TPP0201
lapaHTuA

Kopmoparus Tektronix rapanTupyert, 4To B JaHHOM IMIPOAYKTE He OymyT 0OHApYXeHbI Ne(DeKThl MaTepHajoB U
M3TOTOBJICHHA B Te4eHre | (OMHOT0) roa co IHS MOCTaBKH. Ecu B TeueHne rapaHTUIHOTO CPOKA B TAKOM M3IEITHU
OyayT oOHapysxeHbI edekThl, kopropaius Tektronix, Mo cBoeMy BBIOOPY, JIMOO YCTPAHUT HEUCITPABHOCTH B
Je(eKTHOM U3JIeTuu 0e3 TOMONHUTEIBHON OIUIAThI 32 MaTepUaibl U TIOTPAYCHHOE HA PEMOHT padodee Bpems,
m60 Mpou3BeNeT 3aMeHy HEHCIIPABHOTO U3ENHUs Ha HCIIpaBHOE. KOMIIOHEHTHI, MOy TN U 3aMEHsEMbIE U3IIEIHs,
MCTIOJB3yeMBbIe Koprioparuen Tektronix At paGoT, BEIONHAEMBIX TI0 TApAaHTHH, MOTYT OBITh KaK HOBBIC, TaK U
BOCCTAHOBJICHHBIE C TAKUMH K€ IKCIUTYaTallMOHHBIMHU XapaKTEpPUCTUKaMU, KaK y HOBBIX. Bce 3aMeHeHHbIe YacTy,
MOJYJIH Y U3IIeNNsl CTAHOBATCS COOCTBEHHOCTHIO Koprioparuu Tektronix.

Jlns peanmu3anuu cBOETO IpaBa Ha 00CITy)KHBaHHE B COOTBETCTBHH C JAHHOH rapaHTHe He0OXOAUMO IO UCTEUCHUS
TapaHTHITHOTO CPOKa YBEIAOMUTE Kopriopamnuio Tektronix 06 oOHapykeHUN nedeKTa | BHITOJHUTE HEOOXOIUMEBIE
JUTS TIPOBENIEHUS TapaHTHUHHOTO OOCITYKMBaHUS JeiicTBUA. OTBETCTBEHHOCTH 3a YIIAKOBKY M IOCTaBKY
HEUCIIPABHOTO U3JICNIUS B IIEHTP rapaHTUHHOrO 00CTy)kuBaHUs Koproparuu Tektronix, a Takke mpenoriara
TPAHCIOPTHBIX YCIYT Bo3NaraeTcs Ha Biazenbia. Kopropamus Tektronix oruiaunBaet oOpaTHYHO TOCTaBKY
UCTIPABHOTO M3JIEIUSI 3aKa34MKy TOJBKO B MPE/IEaX CTPAHbI, B KOTOPOH PACIONOKEH IIEHTP TapaHTUITHOTO
oOcyxuBaHus. JlocTaBka HCIIPaBHOTO M3IENHS 10 JTFOOOMY JAPYTOMY aipecy JOJDKHA OBITh OIUIAYCHA BIIAJICIbIIEM
U37IeTINs, BKJIFOYAst BCE PACXO/Ibl MO TPAHCIOPTHPOBKE, MOIUIHHBI, HAJIOTH U JIFO0bIC IPYTUe PacXobl.

JaHHas rapaHTys IepecTaeT JeCTBOBATh B TOM CiIydae, eCiM Ae(eKT, 0TKa3 B paboTe WK NOBPEKACHUE N3AETHS
BBI3BAHbl HENIPABIWJIBHBIM HCIIOJIb30BAHUEM, XPaHEHUEM WM 00CIy)KMBaHHEM u3ieiaud. B coorBeTcTBUU C
JAHHOW rapaHTHei kopropanus Tektronix He 00s13aHa: a) UCTIPABIATH MOBPEKACHUS, BRI3BAaHHBIC JICHCTBUSIMU
Kakux-116o nui (kpoMe coTpyaHukoB Tektronix) mo ycTaHOBKe, peMOHTY WJIH OOCITY>KUBaHUIO W3AEHS; O)
UCTIPABIISATH MOBPEXKICHNS, BEI3BAHHBIC HETPABUIILHOM 3KCIUTyaTallMed U3eNus WIN €T0 MOJKITIOYEHUEM K
HECOBMECTHMOMY 00OpYIOBAaHUIO; B) HCTIPABIIATH IOBPEXKICHNS WM HEIIOJIaK1, BbI3BAaHHbIE HCIIOJIb30BAaHUEM
pPacxXomHBIX MaTepHajoB, OTIMYHBIX OT PEKOMEHIOBaHHBIX Kopropauuei Tektronix; a Taxke T) 00CTyKHBATh
u3enne, moaBeprueecs: MOAU(GUKALIN WIX HHTETPUPOBAHHOE C HHBIM 000PYA0BaHUEM TaKUM 00pa3oM, YTO 3TO
YBEJIUYMIO BpeMsI WIIH CIOKHOCTb OOCITY>KUBAHUS U3/EIIHA.

JIAHHASI TAPAHTUS IIPEJJOCTABJISIETCSI TEKTRONIX HA JAHHOE U3JIEJIME HA YCJIOBUSX
3AMEHBI JIFOBbIX JPYTUX TAPAHTUM, JTAHHBIX SIBHO WJIN ITIOJIPA3YMEBABILNXCSL.
KOPITOPALIMSI TEKTRONIX U EE ITIOCTABILMKHN OTKA3BIBAIOTCSI OT JIFOBBIX JPYTUX
[1OJIPA3YMEBAEMBIX TAPAHTUI TOBAPHOCTU WJIU TTIPUTOJHOCTH JJIS1 IPYITUX

LEJIEM. OTBETCTBEHHOCTbB KOPIIOPALIMU TEKTRONIX I10 JAHHOMY TAPAHTUIHOMY
OBSI3ATEJILCTBY OI' PAHUUMBAETCS TOJIBKO PEMOHTOM WJIM 3BAMEHOM JE®EKTHBIX M3/IEJINIA
3AKA3ZUMKAM. KOPIIOPALMSI TEKTRONIX U EE IIOCTABILUKU HE HECYT OTBETCTBEHHOCTHU
3A KOCBEHHBIN, CHELTU®UYECKUN MU KAKOM-JINBO OIIOCPEJOBAHHBIN YILEPE

JIAKE B TOM CJIVUAE, ECJIM IIPEJICTABUTEJIU KOPIIOPAIIUU TEKTRONIX BbIJIM 3APAHEE
VBEJIOMJIEHBI O BO3MOXHOCTU TAKOI'O YIIEPBA.

[W2 — 15AUG04]
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OO01ue npaBuia TEXHUKU 0€30MaCHOCTH

O6wue npaBuna TeXHUKU 6€30MNacHOCTH

MoxapHas 6e3onacHOCTb
W NpeaoTBpaLleHne TpaBM

v

Bo n3bekaHue TpaBM, a TAaKKe MOBPESIKIACHHUN TAHHOTO U3/ICNUS U TIOAKIIF0YaeMOTO
K HeMy 000py0BaHMs HEOOXOUMO COOIOATh CICTYIONIHE MPABUIIA TEXHUKH
0€30MacHOCTH.

Hcnons3yiiTe nzaenve B CTPOTOM COOTBETCTBUH C MHCTPYKIMSIMH, YTOOBI
HCKITIOYUTE (DaKTOp pHCKa.

[porenypbl 0 0OCITYKUBAHUIO YCTPOMCTBA MOTYT BBIMOJIHATHCS TOJIBKO
KBAJTU(DUITUPOBAHHBIM TIEPCOHAJIOM.

WUcnonb3ynte coOTBETCTBYHOLWMIA Kabenb NUTaHuA. [ToakiroYeHe K 3JEKTPOCETH
JIOJKHO BBIMOJHATHCS TOJIBKO KabeaeM, pa3pelieHHbIM K UCTIOIb30BAHUIO C
JAHHBIM M3JCJTHEM U CePTU(HUIIMPOBAHHBIM IS CTPAHBI, B KOTOPOi OyaeT
MPOU3BOIAMUTHCS €r0 IKCILTyaTAITHSL.

CobniopanTte npaBuna NnoacoeAMHEHUA U 0TcoeanHeHus. Tlepen moacoeTMHEHHEM
MPOOHMKA K TECTHUPYEMOU CHCTEME ITOJICOSTUHSITE eT0 BBIXOI K H3MEPUTEITLHOMY
npubopy. [logcoequHNTE ONMOPHBIA BHIBOA MPOOHUKA K MPOBEPSEMOH LETH
nepes noicoeIuHeHneM Bxoza poOHuKa. [lepen oTcoennHenneM npoOHHUKa

OT U3MEPUTEIHHOTO MPHOOpa OTCOSNUHSINTE €r0 BXOA M OMIOPHBINA BBHIBOJ] OT
TECTUPYEMOW CUCTEMBI.

WUcnonb3yiTte 3awmtHoe 3a3emnenue. IIpubop 3azemiisiercst 4epe3 mpoBO.I
3aIATHOTO 3a3eMJICHUS IIHYpa MUTaHus. Bo m30ekaHue mopakeHus
ANIEKTPUYECKUM TOKOM COOTBETCTBYIOIIUI KOHTAKT KaOemsl MUTaHHUS JTOJKEeH
OBITH 3a3emiieH. [IpoBeprTe HaMUME 3aIIUTHOTO 3a3€MIICHHUS, MIPEXKIE IeM
BBITIOJTHATH MOICOSANHEHIE K BEIXO/IaM U BXOoAaM mpudopa.

CoOntopanTte orpaHu4eHUs Ha napameTpbl pa3beMoB. Bo msbexanne
BOCIITAMCHCHUSA UJIU NOPAKCHUS IJICKTPUICCKUM TOKOM IMPOBEPHTC BCC
A0IYCTUMBIC HOMUHAJIbI U MApPKHUPOBKY Ha an6ope. Hepe/:[ IIOACOCANUHCHUEM
an/I60pa IIPOCMOTPUTE AOIIOJTHUTEIBHBIC CBCACHUS 110 HOMHUHAJIbHBIM
OTpaHUYEHHSIM, COJEp KaIlIuecs B pPyKOBOACTBE K MPHOOPY.

OnopHBIH BBIBOA MTPOOHMKA CELyeT MOACOESANHATH TOIBKO K 3a3€MJICHHIO.

He nopaBaiiTe Ha pa3beMbl, B TOM YHCJIE Ha pa3beM OOIIEro MpoBoja,
HaNpsHKCHHUE, IPEBHIIIAIONICe TOMYCTUMOE JIJIs JAHHOTO TPHOOpa HOMUHAIIEHOE
3HaYCHHE.

OTKNIOYeHWe NUTaHUsA. Brikiarouarensh MUTaHMS OTCOCONHACT HpI/I60p oT
HWCTOYHMKA NUTaHUs. Pa3Merenne BRIKIIOYATENsI CM. B HHCTPYKIHH. He
CICAYCT MCPCKPBIBATH MMOAXO0/ K BBIKIIIOUATCIIIO; OH JOJIKCH BCEraa OCTaBaThbCAa
JAOCTYIIHBIM IS ITOJIB30BATCIIA.

He ucnonb3yinte npubop ¢ OTKpbITbIM KOpRYcoM. Hcrosp30Banue mpudopa co
CHSTBIM KOXKYXOM HJIM 3aI[ATHBIMU TTAHEISIMU HE JOITYCKaeTCs.
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OO6mume mpaBwiia TEXHUKHA 0€30MaCHOCTH

He nonb3yitecb HencnpaBHbIM NpU6OPOM. Eciiu mMeercs OI03pEHHE, YTO
npubOp MOBPEXKICH, MEpEeAaiiTe ero Ik 0CMOTPa CIEIHATUCTY M0 TEXHHYECKOMY
00CITy>KUBaHHUIO.

U3beraliTe NpUKOCHOBEHMI K OrONEHHbIM y4acTkam npoBoaku. He mpukacaiitech
K HCHU30JIMPOBAHHBIM COCIUHCHUSAM U KOMIIOHCHTAM, HaXOAAIIUMCSH MO
HAIIPsSI2KCHUCM.

He nonb3yiiTecb NpMbopoM B YCNOBUAX MOBLILEHHON BNAXHOCTW.
He nonb3yiiTecb NpnbopomM BO B3pbIBOONACHLIX Cpeaax.
He ponyckaiTte nonagaHua Bnaru U 3arpsa3HeHuii Ha NOBePXHOCTbL Npudopa.

ObecneybTe Hagnexawyo BEHTUNAUMIO. JOTIOTHUTENBHBIE CBEACHUS 10
06GCHGLICHI/I}0 Hazmexcameﬁ BCHTWIALMU IMPU YCTAHOBKE U3ACIIUA COACPIKATCA B
PYKOBOACTBE.
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OO01ue npaBuia TEXHUKU 0€30MaCHOCTH

yCHOBHbIe OGOSHaquMﬂ B Huxe MPUBOAUTCA CIIMCOK YCIIOBHBIX O603Ha‘1€HHﬁ, HCIIOJIB3YCMbIX B JAHHOM
AAHHOM PYKOBOACTBE  PYKOBOJICTBE.

MPEOYNPEXOEHUE. IIpeoynpesicoenus o Oelicmeusix u yCiosusix,
npeoCcmasIsLIoOWUx yepo3y OJisl HCUBHU UL CHOCOOHBIX HAHECMU 8Pe0 300PO0BbIO.

OCTOPOXHO. IIpeoocmepescenuss 0 0elicmausix u yCro6usx, CHOCOOHbIX
npugecmu K NOSPencOeHUur0 OAHH020 npubopa uiu opyeoeo 0bopyoosanus.

CVIMBOﬂbI n yCHOBHble Huxe IIPUBOJIUTCA CITMCOK BO3MOXXHBIX 0603Haqu1/1171 Ha N3CJINN.
0003Ha4YeHUa B aHHOM

B Oo6o3nauenne DANGER (OmacHo!) yka3piBaeT Ha HETIOCPEACTBEHHYIO
pyKoBOACTBE

ONACHOCTb IIOJyYEHUS] TPABMBI.

B O6o3nauenne WARNING (BuumManue!) ykaszpiBaeT Ha BO3MOXXHOCTb
MOJTYYeHUs TPaBMbI P OTCYTCTBUU HETIOCPEICTBEHHOW OMACHOCTH.

B Oo6o3nagenne CAUTION (Octopoxno!) yka3biBaeT Ha BO3MOKHOCTh
MOBPEXKICHUS TAaHHOTO U3CIHS U JPYrOro HMYIIeCTBa.

Hxe MOPUBOAUTCA CIIMCOK CMMBOJIOB Ha U3ACIINH.

A © +£ + O |

OCTOPOXHO KoHTaKTHbI Bbisog
CM. pyKOBOACTBO BbIBOA 3a3emneHus
3aLymTHoro
3a3eMneHus

= L

Bkn. Bbikn.

3azemnenne Muratve Mutakme
waceu OTKITIO4EHO BKITHO4EHO
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WHcbopmauusa o cooTBeTCTBUY

B nacrosmem pasnene mpuUBOAATCA CTaHAAPTHI 3JIEKTPOMArHUTHOM
COBMECTHMOCTH, 0€30IaCHOCTH U MPUPOAOOXPaHHBIE CTAHAAPTHI, KOTOPHIM
YIOBIETBOPSIET NaHHBIA MPHOOP.

CooTBeTcTBMUE Tp&ﬁOBaHMﬂM CTaHAaPTOB NoO 3H9KTpOMaFHMTHOﬁ COBMEeCTUMOCTHU

3aaBneHne o  Ortsedaer TpeboBarmsam nupektussl 2004/108/EC mo smekTpoMarHuTHON
COOTBETCTBMM CTaHAAPTaM COBMCCTHMOCTH. HpOBepeHO Ha COOTBCTCTBHUEC NEPCUNCIICHHBIM HHKE
EC — aneKTpoMarHuTHas  CTanzaapram (xak ykazaHo B «Official Journal of the European Communities»):

COBMECTUMOCTb

EN 61326-1:2006, EN 61326-2-1:2006. TpcOoBaHuUs MO IEKTPOMATHUTHOMN
COBMECTUMOCTH 3JIEKTPOOOOPYIOBAHUS IJIsl H3MEPEHHH, KOHTPOJIS U
UCIIOJIb30BaHus B Jaboparopusx. 1 2 3

CISPR 11:2003. OObruHBIC U HaBEEHHBIC U3TYUCHIS, TpyIa 1, kirace A
IEC 61000-4-2:2001. 3amuiieHHOCTh OT AJIEKTPOCTATHICCKUX Pa3psI0B

IEC 61000-4-3:2002. 3amuiieHHOCTh OT AJIEKTPOMArHUTHBIX
paaroYacTOTHBIX Mojier 4

IEC 61000-4-4:2004. 3amuineHHOCTh OT MEPENajoB U BCIUIECKOB
HaMPSHKCHUS

IEC 61000-4-5:2001. 3amuineHHOCTh OT CKaYKOB HAMPSKEHUS B CETH
UATAHNS

IEC 61000-4-6:2003. 3amuineHHOCTh OT HaBEAECHHBIX BEICOKOYACTOTHBIX
5
TTIOMEX

IEC 61000-4-11:2004. 3amummmeHHOCTh OT MOHUXCHUS U MPOTIaTaHUS
HaNpsDKEHHsI B CETH MTUTaHus 6

EN 61000-3-2:2006. ['apmoHHMYECKHE M3TYYCHHS CETH NIEPEMEHHOTO TOKa

EN 61000-3-3:1995. M3meHeHust HanpshKkeHMS, GIYKTYauu U GIUKKep-IyM

KoHTakTHbIN agpec B EBpone.

Tektronix UK, Ltd.
Western Peninsula
Western Road
Bracknell, RG12 1RF
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WHubopmaryst 0 COOTBETCTBUU

United Kingdom

1 |'|p|/|60p npegHasHavyeH ana Ucnonb30BaHUA TOMbKO B HEXUITbIX NOMELLEHUAX. I'Ip|/| MCnonb30oBaHUK B XUINbIX
NOMELLEHNAX MOryT BO3SHUKHYTb ANEKTPOMArHUTHbIE NMOMEXMU.

2 Mpu nogkmioyeHun 0BOpyaOBaHMS K TECTUPYEMOMY OBBEKTY MOTYT NOSBUTLCS U3NYyYeHNs, MPeBbILLaloLe
YPOBHY, YCTaHOBIEHHbIE AAHHBIMM CTaHAapTaMy.

3 CooTBeTCTBHE NEPEUNCTIEHHBIM CTAHAAPTAM rapaHTUPYETCS TOMbKO MPY MCMONb30BAHIM BbICOKOKAYECTBEHHbIX
3KpaHMPOBAHHbIX kabenei.

4 CwmelgHne ocumnnorpammbl He 6onee yem Ha 1,0 eneHust Uni yBenuyeHmre pasmaxa LiyMoB He Bonee Yem Ha
2,0 penexus npu Bo3aeicTaum uanyvaembix nomex no IEC 61000-4-3.

5 CwmelLweHue ocuunnorpaMmsl He Gonee Yem Ha 0,5 AeneHns unn ysenudeHine pasmaxa Lymos He 6ornee yem Ha
1,0 menexus npu BO3nencTBIUM KOHOYKTUBHBIX nomex no |EC 61000-4-6.

6 Kputepuit adpchexTHOCTM C NPUMEHANCA NS TECTOBbIX YPOBHEN MOHIKEHUS HanpsikeHus 10 70 %/25 umKkros
1 npepbiBanus HanpsikeHnst 2o 0 %/250 uuknos (IEC 61000-4-11). Ecnn npubop nepexoauT B pexum
MOHWKEHHOTO NOTPEBNEHUS SHEPTUN NPU MOHVKEHUM YPOBHS HANPSHKEHUS UMK €T0 NPepbIBaHWM, ANs ero
BO3BpaTa B npeablayLinii pexum pabotsl notpebyetcs Gonee 10 cekyHa.

viii Ocmmmiorpadst cepur TBS1000. PykoBoAcTBO mombp30BaTens



3asBneHune o
COOTBETCTBUM
cTaHpapTam Ans

AscTtpanuun/HoBow 3enaHgum

— JNEeKTpoOMarHuTHas
COBMECTUMOCTb

Wudopmanust 0 COOTBETCTBHU

COOTBETCTBYET CIEAYIONIEMY CTaHAAPTY IMEKTPOMArHUTHOW COBMECTHUMOCTH IS
paguoKOMMYHHKAITHi B cooTBeTcTBHH ¢ ACMA:

m  CISPR 11:2003. OObrvHBIE 1 HaBEACHHBIE U3TyUEHNUs, Tpynma 1, kimacc A, B
cootBercTBuU ¢ EN 61326-1:2006 u EN 61326-2-1:2006.

CooTBeTcTBUE HOPMaM Oe3onacHOCTH

3asBneHue o
COOTBETCTBMM CTaHAAPTaM
EC — Hu3KoBONbTHOE
obopyaoBaHue

HomeHknatypa
pa3peweHHoro B CLLUA
TeCTOBOro 060pyaoBaHms
ANA NPUMEeHeHus B
naboparopusx

Ceptudmkar ana KaHagbl

HononHuTenbHbIe

CTaHAApPThI

Tun o6opyaoBaHus

Knacc 6esonacHocTu

[IpoBepeHO HA COOTBETCTBHE IMEPEUUCIIEHHBIM HUXKE criennpuKanusam (Kak
ykazaHo B «Official Journal of the European Communities»):

Hupexrusa 2006/95/EC o HU3KOBOIBTHOMY 00OPYIOBAHHUIO.

®  EN 61010-1: 2001. TpebGoBaHust 10 6€30IMACHOCTH IEKTPOOOOPYIOBAHUS
JUTS I3MEPEHHH, KOHTPOJISI U MCTIIOIB30BaHUA B Ja00OpaToOpusX.

® UL 61010-1:2004, 2-a penakmus. CtaHmapT Ha JJIEKTPUUECKOE
M3MEPUTEIHHOE U UCTIBITATEILHOE 000pyI0BaHuE.

B CAN/CSA-C22.2 No. 61010-1:2004. TpeGoBaHUsI IO 6€30MACHOCTH
ANIEKTPOOOOPYAOBaHUS IJIsl U3MEPEHH, KOHTPOJISI M UCTIONB30BaHUS B
naboparopusx. Yacts 1.

m JEC 61010-1: 2001. TpeGoBaHust 10 OE30MACHOCTH ANEKTPOOOOPYIOBAHHUS
JUTSL I3BMEPEHUH, KOHTPOJISL M UCTIOIB30BAHUS B JTa0OPaTOPHUSIX.

TecroBoe 1 U3MepUTENHLHOE 000PYIOBaHHE.

Kitace 1 — 3a3emuennsIit mpubop.
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WHubopmaryst 0 COOTBETCTBUU

OnucaHue ypoBHeW
3arpsA3HeHus

Onucanue kateropuu
YCTaHOBKM
(nepeHanpsikeHus)

Kateropus
nepeHanpsiKeHUs

CreneHsb 3arpsi3sHEHUs, GUKCHPYEMOro BOIM3HM npubopa U BHYTpU Hero. OObIYHO
CUUTAETCs, YTO MAapaMeTPhl Cpebl BHYTPU MIPUOOpPa TE K€, UTO U CHAPYXKH.
[Tpubop moMmKeH NCIOIB30BAaThCS TOIBKO B CpENie, MapaMeTphbl KOTOPOM MOIXOAAT
JUTSL €T0 SKCILTyaTaluu.

YpoBens 3arps3HeHus 1. 3arpsi3HeHHuEe OTCYTCTBYET, WM BCTpEUaeTCs
3arpsi3HEHHE TOJIBKO CyXUMU HEMPOBOASIIUMEU Marepuanamu. [Ipubopsr
TAHHOHW KaTeropuy 0OBIYHO SKCIUTYaTHPYIOTCS B TEPMETHYHOM OTIeYaTaHHOM
WCTIOTHCHUH WJIM YCTAHABITUBAIOTCS B MIOMEIICHUSIX C OYUIIICHHBIM BO3IYXOM.

VYpoBens 3arpszHeHus 2. OObIYHO BCTpeUaeTcs 3arpsA3HEHUE TOJBKO CyXUMHU
HETNPOBOIAIINMH MaTepraiamMu. VHoraa MoxeT HaOonaTbesi BpeMeHHast
MIPOBOAMMOCTbD, BbI3BaHHAs KOHJCHCAIMEN. Takue yClIoBUs TUIIMYHBI AJIS
AKUJIOro UK pabodero noMenieHus. BpemeHnHas koHeHcalus HAOII0AAeTCs
TOJIBKO B T€X CIIydasix, Koraa npudop He paboTaer.

YpoBens 3arpsi3HeHus 3. 3arps3HeHne NPOBOIALIIUMU MaTeprualiaMu WU
CYXMMH HEMPOBOIAIIMMY MaTepHallaMH, KOTOPhIE CTAHOBATCS MPOBOSIIIIMUA
M3-3a KOHJCHCAITUH. DTO XapaKTEPHO JJIS 3aKPBITHIX TTIOMEIIEHHH, B KOTOPBIX
HE BEIETCS KOHTPOJIh TEMIIEPATyphl U BIAKHOCTH. MeCTO 3allUIIeHO OT
MPSIMBIX COJIHEYHBIX JTYYeH, OXKIIS U BETpa.

ypOBCHI: 3arps3HCHUA 4, 3an$I3H€HI/IC, MOPpUBOAAIICE K JIOTIOJIHUTEILHOM
IpoOBOAMMOCTH H3-3a HpOBO,Z[SIH.Ieﬁ IbLIX, JOXKIA WKW CHEra. Tunmyasie
YCJIOBUA BHE IMTOMCIICHUS.

[TonxirouaeMbie K MPUOOPY YCTPOUCTBA MOTYT MPUHAIICKATH K Pa3INIHBIM
KaTeropusiM yCTaHOBKH (TiepeHanpsikeHus). CyIecTBYIOT CICAYIONIUE KaTerOPUN
YCTaHOBKH:

Kareropus usmepenuii I'V. /{11 u3MepeHui, BHIIOIHAEMbBIX HA HU3KOBOJIBTHOM
000pyIOBaHUY.

Kareropus uzmepenwuit 111. J{is n3mepenmii, BRITTOIHIEMBIX HA 000PYIOBaHUN
B 3JaHUIX.

Kareropus uzmepenuii II. [{ns u3aMepeHnii, BHINMOIHAEMBIX B LIETIAX,
HETMOCPEICTBEHHO MOJKIIOUEHHBIX K HU3KOBOJIBTHOMY 00OPYIOBaHHUIO.

Kareropus nzmepennii 1. Jlns n3MepeHuii, BHINOIHIAEMBIX B LEMX, HE
MTOJKIIIOUYEHHBIX HEITOCPEACTBEHHO K CETH NMUTAHUS.

Kareropus nepenanpsbxenus 11 (B COOTBETCTBUU C ONpeeIeHUEM CTaHaapTa
IEC 61010-1).
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Wudopmanust 0 COOTBETCTBHU

3awuTa oKpyxarulei cpeapbl

YTunusauyusa npubopa no
OKOHYaHWUM CpOKa CnyxObl

OrpaHunyeHue
pacnpocTpaHeHus
OnacHbIX BelecTB

B sToM paspene comepikarcs CBEIEHHS O BIUSHUM NPUOOpPa Ha OKPYKAIOIIYIO
cpeny.

[Mpu yrunu3anuu npubopa U ero KOMIIOHEHTOB HEOOXOAUMO COONIONATh
CJIEAYIOLINE TIpaBUIa:

YTunusauus obopyaoBaHua. it mpoM3BOACTBA 3TOrO IPUOOPa MOTPe6OBATOCH
W3BJICYCHUE U UCTIONB30BaHUE MPUPOIHBIX pecypcoB. [Ipubop MOXeT coepikaTh
BEIIECTBA, ONACHBIC JUIsl OKPYXKAFOIIEH Cpelbl U 30POBBS JIIO/ICH B CiTydae
HENpPaBUILHON yTHH3anuu npudopa. Bo u3dexkaHue yTeuky NOI00HBIX BEIIECTB
B OKPYXKAIOIIYIO CPEIy ¥ JJIsl COKPAIICHHUST PAcXoa MPUPOIHBIX PECYpPCOB
PEKOMEHIYEeTCS YTIIM3UPOBATh AHHBIN MPHOOP TaKUM 00pa3oM, ITOOBI
00ecIeunTh MaKCUMaIbHO TIOJTHOE TIOBTOPHOE UCTIONB30BAHUE MAaTEPUATIOB.

OT0T CMMBON 03HAYaET, YTO JaHHbIN Npubop cooTBETCTBYET TPebOBaHUAM
Esponeiickoro Cotosa cornacHo Jupektuam 2002/96/EC 1 2006/66/EC
00 yTUnmM3aLmm neKTpUYecKoro 1 anekTpoHHoro obopyaosaHus (WEEE) u
anemeHTOB MuTaHus. CBeaeHns 06 yCnoBMsIX yTURM3aLum cM. B pasgene
TEXHUYECKON noaaepku Ha Beb-yane Tektronix (www.tektronix.com).

DTOT NPOAYKT KIACCUPUIIUPOBAH KaK MPUOOP AJIs MPOU3BOACTBEHHOTO
MOHHMTOPHHIA U YIIPABJICHUS U HE TPeOyeT COOTBETCTBHUS IIPaBUIaM OIPaHHYCHHS
BemiecTB aupekTuBbl ROHS 2011/65/EC mo 22 wuromns 2017 .
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IIpenucioBue

Mpegucnosue

B maHHOM pyKOBOACTBE MPHUBEICHBI CBEIACHHS 110 YKCIUTyaTaIlUH IIU(PPOBBIX
3armoMuHaronmx ocipniorpados cepun TBS1000.

Cuctema cnpaBku

B ocuumnorpade nmeercs cuctema CipaBKH, cojepskalias OMUCcCaHue Bcex
¢ynkmii mpudopa. C ee IOMOIIBIO MOKHO ITPOCMATPUBATh CIIETYIOLIHNE
CBEJICHHUA:

B o0mmue cBeIeHUS O pabdoTe M WMCITOJIb30BAHKH OCHIIIorpada (Hampumep,
CBEJICHUS 00 HUCIOJIB30BAHUU CUCTEMBI MCHIO);

B cBeneHUs 00 ONPEENICHHBIX MEHIO M JIEMEHTaX YIIPaBICHUs, HallpuMep, 00
3JIEMEHTAaX YNPaBJICHHS BEPTUKAIBHBIM ITOJI0KECHUEM;

H  COBETHI 10 PELICHUIO POOJIEM, BO3HUKAIOIIMX MIPH paboTe ¢ ocuuiorpagom
(HampuMep, COBETHI 110 CHMXKEHHIO YPOBHS LIyMa).

B cucreme CIIpaBKHU UMCIOTCS HCCKOJIBKO CII0COOOB MOMCKA H606XO,I[I/IMBIX
CBEICHUM: KOHTEKCTHO-3aBUCHUMasI CIIpaBKa, TUIEPCCHIIKN U MHICKC.

KoHTekcTHO-3aBMUCHUManA [Ipu Haxxarnm kHOMKKM CHpaBKa, PacIONOKCHHOH Ha MepeaHeH maHeln, Ha
cnpaBka  9KpaHe ocriorpagda 0ToOpaXkarTCsl CBEACHUS O MOCJICAHEM BBI3BAHHOM
MeHto. [Ipu oToOpakeHnn pasenoB CIpaBKH PAIOM C YHUBEPCAIBLHOW PYUIKOM
CBETHUTCS CBETOIMOMHBIN MHANKATOP, ITOKA3hIBas, YTO Ta PydKa akTUBHA. Ecim
pasien CoAePKUT HECKOIBKO CTPAHMII, TSI IEPEMEIIICHUS MKy CTPaHUIIAMU
HCIIONIb3YETCSl YHUBEPCAIbHAsS PyUKa.

MnepccbINKM  BonbIIMHCTBO pa3nenoB cOpaBKU COAEPXKAT (pasbl, 3aKIIHOYECHHBIE B YITIOBBIC
CKOOKH, Takne Kak <ABToycTaHOBKa™>. Takue (hpa3sl SBIAIOTCSA CCHUIKaMU
Ha JpyTue pasaensl. s nepeMerienns Kypcopa MEeKIy CChUTKaMHU TakKe
WCTIONIb3YeTCs YHUBepcalbHas pydka. [y oTroOpaxkeHus pa3zaena, ¢ KOTOPhIM
CBsI3aHa THIIEPCCHUIKA, HAXXKMHTE KHOTKY «llokaszars pasmen». s Bo3Bpara k
MpeabIayIeMy pa3ieldy HaXMuTe KHONIKY «Hazamy.
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IIpenuciosue

Yka3arenb

Haxxmute Ha nmepenueit nanenu QyHKUMOHANBHYIO KHONIKY CnpaBka, a 3aTeM
— (byHKLMOHANBHYIO KHOIKY «YKa3arenby. [y moucka cTpaHullbl yKaszaTessd,
cozeprkaieii HeoOXOAUMBIN pa3fiell, HCMOoNb3yiTe (PYHKIMOHANBHBIE KHOIKA
«Ctpanuna BBepx» U «CTpanuna BHU3». [loBepHUTE YHUBEPCATIBHYIO PYUKY,
9TOOBI BBIACINUTE pa3lel cupaBku. st oToOpakeHHs pasaesna HaXKMHUTE
¢byHKIMOHANBHYIO KHONKY «Ilokasars pasmem».

MMPUMEYAHUE. [[na yoanenus ¢ sKkpana mexcma CHpAeKu U 6036pama K
omobpadicenuio hopm cucHana Haxcmume QyHKYUOHANLHYIO KHONKY « Bblxooy unu
J100VI0 KHONKY MEHIO.

O6HoBREHWe MUKpONpPOrpaMMHOro obecneyeHus yepes MHTepHeT

Xiv

[Tpu nosiBNIEHUH HOBOW BEPCHUH MHKPOIIPOTPAMMHOTO 00CCIIEUCHHSI MOKHO
00HOBUTH octiutorpad ¢ moMounso MHTepHeTa 1 3aIIOMUHAIOIIETO YCTPOHCTBA
USB. IIpu otcyTcTBUM nocTyna K IHTepHETY MOKHO 0OpaTUThCS 32 CBEIEHUSIMHU
00 obHOBITIeHNH B Koproparuto Tektronix.

st oOHOBIIEHHSI MUKPOIIPOTpaMMHOTO obecriedeHust yepe3 MaTepHeT
BBITIOJTHUTE CIICAYIONIUE JEHCTBHUS:

1.

2.

Bri6epure mapamerp CepBuc P> CocTosiHie CHCTEMBI U 3alUIINATE HOMEP
BEPCUH MUKPOIPOTPAMMHOTO 00€CIICUeHHUs OCIIIIuIorpada.

Co cBOero KOMITbIOTEPa BOWANUTE Ha BeO-y3enm www.tektronix.com u
MPOBEPLTE, MIMEETCS JIM HA HEM 0oJiee HOBasi BEPCUSI MUKPOTIPOTPAMMHOTO
obecrieueHus ocuuuiorpada.

Ecnu uMeeTcs HoBast BepCHsi MUKPOIIPOTPaMMHOTO 00€CTICUCHU S, 3arpy3UTe
¢ BeO-cTpaHUIbI (aiii 3TOro MUKPOIPOrpaMMHOT0 o0ecedeHusI.

Bo3moxHoO, 3arpykeHHbIH (aiin noTpedyercs: pa3apXHUBUPOBATh.

Cromupyiite (aiii MUKPOIIPOrpaMMHOT0 00ECIICUeHHsI B KOPHEBYIO MAIKy
3anmomuHatromero USB-ycrpoiicTa.

Bcrasere 3anomunaromee ycrpoiictso USB B cootBeTcTBytomuit USB-iopT
Ha TIepeIHeH maHenu ocuuuiorpada.

Ha ocuunnorpade Beibepute nocnenosarensno Cepsuc P Ynpasiienue
(daitnamu P - gagee - crp. 2 u3 2 » O0OHOBUTH MUKPONPOrP.
obecreyeHue.

Jl1s1 0OHOBJIEHUS MUKPOIIPOTPAMMHOTO 00ecTIeueHUsT TPEOYETCS HECKOJIBKO
MUHYT.

[To okoHUaHUM OOHOBICHHS MUKPOIIPOTPAMMHOTO 00SCIICUEHUS MOSBUTCS
MPEANIOKEHHE HAXKATh KHOMKY. Hemb3s1 BRIHUMATh 3alIOMUHAIOIIEE YCTPOHCTBO
USB u BBIKITIOYATh MATAHKE OCHIIIIOrpada, IMoKa He 3aKOHIUTCST OOHOBIICHUE
MHUKPOIIPOrPaMMHOTO 00€CIICUCHUSI.
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IIpenucioBue

MpaBuna oopmneHus

B JaHHOM PYKOBOJCTBE UCIIOJb30BAHBI CICAYIOIINUEC ITPpaBUJIa:
u HpI/I CCBUJIKC Ha KOMaHAy MCHIO KaKA0€ CJIOBO HAYMHACTCA C HpOHI/ICHOI‘/'I

OoykBbl. Hammpumep: Iluk. merek., 30Ha OkHa.

Hakneikv nof KHoMKamu 1 pyykamu nepegHein
YHuBepcanbHas pyyka naHenu - BCe CMoBa HAYMHAIOTCA C 3arnaBHoi BykBbI

0760001

®yHKUMOHaNbHbIE KHOMKM — NepBas BykBa kaXkaoro CnoBa SBASETCS NPOMUCHON

NMPUMEYAHUE. Dynxyuonanrvhvle KHONKU MOSYM MAKICE HA3bLEAMbCS

IKPAHHBIMU KHONKAMU, KHONKAMU OOKOB020 MEHIO, KHONKAMU KOMAHO U KHONKAMU
napamempos.

B CumBous P> paszenseT Ha3BaHUs KHOIOK NpH cepuu Haxatuil. Hampumep,
ctpoka CepBuc P Ilapamerpsl P> YCTaHOBHTH 1aTy H BpeMs O3HAYaeT,
YTO HEOOXOANMO HaXKaTh Ha IepenHel naHenu kHonky Cepsuc, 3ateM —
(yHKIMOHANBbHBIE KHONKY «IlapameTprr» U « YCTaHOBKA AAaThl U BPEMEHI.

st BBIOOpa HY>)KHOTO ITapaMeTpa MOXKET MOTPeOOBaThCsl HECKOJIBKO HaKaTHI
(YHKIMOHAIBHON KHOIIKH.
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IIpenuciosue
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[pucTynas Kk paboTte

OcHOBHbIe (PyHKLMK

Hudposslie 3anomunaromue ocumniorpadsl cepun TBS1000 npencrapiasioT
co00i1 HeOOIbIIINE JIETKUE HACTOJIBHBIE TPUOOPEI, KOTOPBIE MOTYT UCIIOIB30BaThCS
IIPU U3MEPEHHUAX OTHOCUTEIBHO 3EMIIU.

B ,E[aHHOﬁ [JIaB€ OMMCAHEI CIIOCOOBI BHIMOIHCHUS CJICAYIOIUX 3a1aa4.

[TonroroBka ycTpoiicTBa K padboTte

Brimonnenne ObIcTpoit mpoBepkH QpyHKIUH

BrinonHenne npoBepky MPOOHUKOB M KOMITEHCALUS IPOOHUKOB
Bri6op xoaddununenra ocnadineHust mpoOHUKA

Hcnons3oBanue aBTOKaJ'H/I6pOBKI/I

NMPUMEYAHUE. IIpu exmiouenuu ocyuiiozpagpa umeemcs 603MONCHOCb
8b10pamMb S3bIK IKPAHHLIX cO0OWeHUll ocyunioepaga. B n1obotl Momenm MoxNCHO
noayyums oocmyn k napamempy Cepeuc W Language (A3v1k) u bloOpamo s3vIK.

B cnenyromeii Tabnuiie u criMcke MPHUBESH MePEUSHh OCHOBHBIX XapaKTEPUCTUK
pa3IMYHBIX Mofelnell ocuuiuiorpada.

Yucno Monoca Yacrora
Mopenb KaHanos nponyckaHus BbIOOPKM kpaH
TBS1022 2 25 MIy 500 MBbi6/c LiBeTHoit
TBS1042 2 40 MI'y 500 MslI6/c LiseTHow
TBS1062 2 60 My 1 I'bIb/C LiseTHom
TBS1102 2 100 My 1 'BbIb/C LiseTHom
TBS1152 2 150 MI'y 1 'BbIG/C LiBeTHoiA
B KOHTEKCTHO-3aBHUCUMAs CIIPABOYHASI CHCTEMA
B [[BeTHOU KUIKOKPUCTAIUIMUECKUHN JUCIUIEH
B HacTpauBaemblii ipezien mosockl npomyckanus 20 MI'ng
E 2500 oTcueTOB Ha KaXKOBLIH KaHaI
B ABTOyCTaHOBKa
B ABromaruueckas yCTaHOBKa MPEIECIOB U3MEPECHUN
B Macrep mpoBepKH IpOOHUKA
|

3aroMHHaHKE HaCTPOCK U OCHUIIJIIOTPaMMBbIL

Ocmmnorpadst cepunt TBS1000. PykoBoacTBo nosb3oBaresns 1



[Ipucrynas x pabote

m  [lopr 3anomunatomiero ycrpoiictsa USB nns xpanenus daiios

®  HenocpeacTBeHHas paclieyarka Ha JII0OOM MPUHTEPE, COBMECTUMOM C
PictBridge

m  Oo6wmen uadopmanueii ¢ I1K gepez USB-mopt ycTpoiicTB ¢ moMomnisio
nporpammuoro obecneueHust OpenChoice mist cesizu ¢ [TK

B [logkmroueHue k koHTposwiepy GPIB ¢ momMombsio JOMOTHATEIEHOTO aanTepa
TEK-USB-488

®  Kypcopsl 1 10JIs1 3HAYEHUI

®  [Jose 4acTOTBl CHUHXPOHH3ALUU

B  [IlectHanuarh aBTOMAaTUYECKUX U3MEPEHUN

B VYcpeaHeHHE CHUTHaNA U MMKOBOE JAETEKTHPOBAaHHUE

B J[Be mKaibl BpEMEHH

B Maremaruueckue QyHKITHH: OTEpAIH CIOKEHUS, BRIYUTAHUA U YMHOXCHUSA
B Maremarndeckas GpyHkmus ObicTporo npeodpazoBanus Oypee (BIID)

B PeXUM CUHXPOHU3ALUU 10 JJINTEIBHOCTH UMITYJIbCa

B PeXuM CHHXPOHH3AIHMHU 0 BUJEOCUTHAITY C BO3SMOXKHOCTBIO BEIOOpa CTPOKHU
®  BHeWHAsS CUHXPOHU3AIUS

B Pa3znuyHble peXUMBI IOCIECBEYCHUS DKpaHa

B HuTepdeiic moap30BaTeNs U CIIpaBKa Ha IESCITH S3bIKaX

MoproTtoBka K paboTte

Hyp nutanna  CruexyeT MCIONB30BaTh TOJNBKO IHYPBI, BXOJAAIIME B KOMILIEKT JAHHOTO
ocrmutorpada. Ilpunoosicenue B: IlpunaonesicHocmu CONEPKUT CITUCOK
OCHOBHBIX U JOTIOJTHUTEIBHBIX MPUHAIJICKHOCTEH.

ACTOYHUK NUTaHUA Hctounuk nutanus: 90-264 B ., NepeMeHHOro Toka, yactora 45—66 I'n. Ilpu
HCIIOJIb30BAHUM UCTOUHUKA MUTAHUS ¢ 4acToTol 400 [’ HanmpsiKeHUe AOIKHO
coctaBiATh 90-132 B ;. epeMeHHOro ToKa, yacrora 360—440 I'w.

npoyl.l.IVIHa p‘nﬂ HJ'ISI 3allIUThI ocunnnorpaq)a CIIYKUT CTaH,Z[apTHHﬁ 3aMOK, HpI/IMeHHeMLIﬁ
3aKkpennexus npudopa B MIEPEHOCHBIX KOMITBIOTEPAX WJIM TPOCUK C 3aMKOM, MPOIYIIEHHBIN yepes
CIIELIMATIbHOE OTBEPCTUE B KOPIIYCE.

2 Ocmmmiorpadst cepur TBS1000. PykoBoAcTBO Tob30BaTeNs



[Ipucrynas x pabote

OtBepcTie Nog TPOCKK C 3aMKOM OTBepcTye NoA 3aLuTHbIN LUHyp nuTaHus

3aMOK

MMPUMEYAHUE. Ocyunnoepagh oxnanxncoaemcs bnaeodaps konsexyuu. /s

BeHTUnsAums

nPOXOAHCOEHUS 030VUIHO20 NOMOKA HEOOXOOUMO OCMABISIMb NPOCEEMblL He MeHee
5 cm no boxam u ceepxy npubopa.

MpoBepka paboTocnocobHOCTH

[TpoBepka paboTOCHOCOOHOCTH TO3BOJISIET YOEIUTHCA B MMPaBUIIBHOM pabore

ocumuiorpada.

KHonka BKI/BbIKI

5

]

ool o
PASSED o O P

o O P

KHonka «HacTpoiika no ymonyaHuo»

]

=

Bkntounte ocumnnorpad.
Haxwmute kHornky HacTpoiika no ymonvanuto.

3HaueHue no ymonyaHuio koadduLmeHTa
ocnabnexus anst npobHuka — 10X.

PROBE COMP
\
o 0 0 O
000
| g oo

Moacoeanunte npobHuk TPP0101 nnun TP0201
k kaHany 1 Ha ocumnnorpade. [ns atoro
COBMECTUTE NPOpPe3b B pasbeme NpobHMKa ¢
BbICTYNOM Ha BalioHeTHOM pasbeme kaHana 1,
BCTaBbTE Pa3beM 1 MOBEPHUTE €ro Mo YacoBoM
CTpenke ans dukcaumm.

lMoakniounTe HaKOHEYHWK NPOOHMKA U BLIBOA
3a3emneHus k koHtaktam PROBE COMP.

Ocmmnorpadst cepunt TBS1000. PykoBoacTBo nosp3oBaresns



[Ipucrynas x pabote

3. Haxwmwurte kHonky ABToycT. B TeuyeHue
HECKONbKIX CEKYHT Ha akpaHe oTobpaxaeTcs
ﬁ MeaHIp ¢ pa3maxom npumepHo 5 B v yactoToi

I_\ [—\ 1 k.

HaxmuTe gBaxabl KHOMKY MeHto 1 kaHana 1

Ha nepefHen naHenu Ans yaaneHus ¢ akpaHa
CurHana kaHana 1, 3aTem HaXMuTe KHOMKY MeHH0
2 kaHana 2 ans otobpaxeHusl curHana kaHana
2 v nosTopute wWwarn 2 n 3. ins mogenei ¢ 4
kaHanamu BbINONHUTE [aHHble AeNCTBUS ANs
kaHanos 3 u 4.

Be3onacHocTb npu padboTte ¢ NPOOHUKOM

[lepen mpuMmeHeHreM MPOOHUKOB MPOBEPHTE M COOIMIOMANTE TIPEeIh
HU3MEPSAEMBIX 3HAUCHUI.

Ha xopnyce npooruka TPPO101/TPP0201 umeeTcs mpeqoXpaHUTENbHOE KOJIBIO
JUTSI TAJTIBLIEB, PEAHA3HAYEHHOE AJIS 3alUThI OT MOPAXKEHUS AEKTPUUECKUM
TOKOM.

/ 2722:013

MpeaoxpaHuUTENLHOE KombLO

c TMPEAYTNPEXOEHUE. Bo uzbexcanue nopasicenus s1eKmpuyeckum mokom npu
UCRONL308AHUY NPOOHUKA NPUKACAUMECH K KOPNYCY NPOOHUKA MOILKO 8blUle
nPeo0oXpaHUmenbHO20 Kobyd.

Bo uzbescanue nopastCerusl 1eKmpudecKum ntoKom npu UCnojb306aHuU np06HuKa
He Kacaiimecob Memailudyeckux yacmetl HakOHeYHUuKd I’lp06HuKCl, NOOKIIOUEHHO20
K UCMOYHUKY NUMAHUAL.

Ilepen mpoBeneHreM JTrOOBIX U3MEPEHUH CIIEAYET MOAKIIOYUTH TPOOHHUK K
ocumuiorpady M MoICOSAUHUTD 3a3eMJICHHUE.

4 Ocmmmiorpadst cepur TBS1000. PykoBoAcTBO mobp30BaTeNs



[Ipucrynas x pabote

MacTep npoBepku NPoGHUKA HanpshkeHUs!

Macrep npoBepku NpOoOHHUKA CIYKUT AJIS1 HPOBEPKH NPABHIBHOCTH PabOTHI
IPOOHUKA HAIPSDKEHUS, MOAKIIOYEHHOr0 K ociuuiorpady. JlaHHbIi MacTep He
MOAJIEPKUBAET TPOOHUKH TOKA.

Macrep moMoTaeT peryimpoBarh KOMIICHCAIIUIO Ha TPOOHUKAX HATIPSDKEHUS
(0OBIYHO C MTOMOIIIBIO BUHTA Ha KOPITYCE WM pa3beMe MPOOHHKA) U YCTaHABIIUBATh
napaMmeTp «3aTyxaHue» JJIs KaXI0To KaHalla, Hal[puMep, HaKaB KHOTIKK 1 P>
IIpoonuxk » Hanpsikenue P 3aryxanue.

Macrep npoBEpKU MPOOHUKOB CIEAYET UCIONB30BATh MPU KAKIOM
MOJICOCTMHCHNUY IPOOHUKA HATIPSHKCHHS K BXOJHOMY KaHAIy.

Jlnst BBI30Ba MacTepa mpoBepku npodHuka Haxkmute kHonky PROBE CHECK
(ITpoBepka mpoOHUKa). Ecnmu MpoOHHUK MOJKIIOUEH JOKHBIM 00pa3oMm,
Ipoleaypa KOMICHCAIIMH TPOOHMKA BINIOJIHEHA IPAaBWIIBHO U B MeHIO «Ilo
BEPTUKAIN» YKa3aHO MPAaBUIBHOE 3HAUCHHE NapameTpa «3aTyxaHue», B HUKHEH
wacTH dKkpana ocrmLiorpada Gyner oroopaxkeno coobmenue «[IPOMIEHO». B
MIPOTHBHOM CJIy4yae Ha 3KpaH BBIBOAATCS COOOIIEHHS, IOMOTAIOIIIE YCTPAHUTD
HETIONIA/IKK B HACTPOWKE MPOOHUKA.

MPUMEYAHUE. Macmep nposepku npoOHUKOE MONCHO UCHONB308aMb OISl
npobHuKo8 ¢ KoagGuyuenmom ocrabnenus 1X, 10X, 20X, 50X u 100X. [{na
nposepxu npoonuxos 500X u 1000X unu npobHuKo8, NOOCOEOUHEHHBIX K
bationemrnomy pazvemy Ext Trig (Buewnsns cunxponusayus), smom macmep He
NpUMEHsemcsi.

MPUMEYAHUE. [lo 3asepuienuu npoyedypvl macmep nposepKu NPOOHUKOS
60CCMAHABUBACT HACMPOUKY ocyuanozpagha (kpome napamempos «[IpobHux» u
«3amyxanuey) Kk COCMOAHUIO 00 HANHCAMUSL KHONKU.

UYrtoOB! BBECTH KOMIIEHCALMIO /ISl IPOOHKKA, KOTOPBIHN TOJKEH UCTIOJIB30BATHCS C
BxonoM Ext Trig (BHewmHsIst CHHXpOHHM3aLUsl ), BBITIOIHUTE CIEAYIOMINE ICHCTBUS:

1. TloakmroynTe MPOOHKUK K BXOIHOMY 0alHOHETHOMY pa3heMy JF000ro KaHaja
(marmpumep, kanana 1).

2. Haxwure kHonnky PROBE CHECK u cnenyiiTe HHCTpYKLIMSIM Ha SKpaHe.

3. Tlocne nmpoBepku pabOTOCIIOCOOHOCTH M MPAaBUIBHOCTH KOMIIEHCAIUH
MPOOHMKA TIOKIIIOYHTE ero K OailoHeTHOMY pa3zbemy Ext Trig (BremrHss
CHUHXPOHHU3ALUA).

Ocmmnorpadst cepunt TBS1000. PykoBoacTBo nosp3oBaresns 5



[Ipucrynas x pabote

BbinonHeHue npoueaypbl KOMMNEHcaLun NPOOHMKA BPYUHYHO

[MpenycMoTpeHa BO3MOKHOCTh BBITIONHATH HACTPOUKY MPOOHUKA JIJIsI BXOJHOTO
KaHalla Bpy4YHYIO0 BMECTO NMPOBEPKH € TIOMOIIBIO MacTepa.

PROBE COMP KHonka
«ABTOYCT»
\ l 1. Haxmute kHonku 1 B> TMpoOHuK» HanpsikeHue
Y » 3aryxaHue u Boibepute 10X. MogcoeamHuTe
6 0 0 o npo6Huk TPP0101 unm TPP0201 k kaHany 1 Ha
ocuunnorpacde. Ecnu B ka4ecTBe HakOHEYHUKa
000 NpoBHWKa MCMONb3YeTCs KPIOYOK, Heobxoanmo
~— R OO KECTKO 3aKpenuTb ero B NpobHuke ns

obecneyeHns HafleXHOro NOAKMHYEHNS.

H1 2. oacoeanHnTe HaKOHEYHMK NPoBHMKa
k BbiBogy PROBE COMP ~5V@1kHz
(KomneHcauusi npoBHUKOB, NepemMeHHoe
BbIXOAHOE HanpsikeHnem 5 B npu vactote 1 k'w),
a OMopHbIN BbIBOA NPoBHNMKa — K BbIBOZY Kopryca
PROBE COMP (KomneHcauus npoBHUKOB).
BbiBegnTe curHan kaHana Ha 9KpaH, a 3aTem
Ha)XMWTe KHOMKY ABTOYCT.

m 3. TposepbTe hopmy OTOGPaKaeMoro curHana.

[NepekomneHcauus

fuuc

HepocratouHas KomneHcauus

L

MpaBunbHas KoMneHcaLms

o

4. pn HeobXxoaMMOCTH HAcTpOIATe NPOBHMK.
[MoBTOpSIATE HACTPOMKY N0 MEPe HEOBXOAMMOCTM.

6 Ocmmiorpadst cepur TBS1000. PykoBoacTBO mombp30BaTens



[Ipucrynas x pabote

YctaHoBKa ocnabneHus npobHuka

HmeroTcs NpOOHUKY ¢ Pa3IMYHBIMU 3HAUCHUSIMH OCTa0ICHUS, BIUSIONIMMHI Ha
BEPTHKAIBHBII MacITad OCIIIUIOrpaMMBI CHTHaNIA. MacTep npoBepKH MPOOHNUKa
BBITIOJTHSET MTPOBEPKY COOTBETCTBUS MPOOHUKY KOAPPHULIHUEHTA OCIa0IeHUs

B ocuuiutorpade.

B kadecTBe anpTepHATHBHOTO METOJA IMPOBEPKH MPOOHKUKA MOXKHO BBIOpaTh
BpPYYHYIO KO3 GHUITUEHT, COOTBETCTBYIOIIHMI 3aTyXaHHI0 TpoOHuKa. Hampumep,
9T100BI YCTaHOBHTH KOd(duuueHT 10X s npoOHKKA, MOJCOSTHHEHHOTO K
kaHaiy 1, cienyet Haxkatb 1 P IIpoOnuk » Hanpsikenue P> 3aryxanume

u BeIOparh 10X.

MMPUMEYAHUE. 3nauenue no ymonuanuio napamempa 3amyxanue — 10X.

[Ipu u3MeHeHNH TOJIOKEHUS TEePeKITIoYaTessl 3aTyXaHua Ha MPoOHHKe
P2220 cnenyet Taxke COOTBETCTBEHHO M3MEHUTH NapaMeTp «3aTyXaHHe»
ocumtorpada. Ilepexmogarens nmeet momokenus 1X u 10X.

nepekno4yartenb ocnabneHus

MTPUMEYAHUE. [Ipu ycmanoske nepexniouamens: ociabienus ¢ nonogcerue 1.X
nonoca NPonycKkanus ocyuinoepaga oepanunena npoornuxom P2220 oo 6 MIy.

Umobwl ucnonvb3osams 6Clo NOLOCY NPONYCKAHUSL OCYULL02PApa, ycmanogume

nepexaoyamens 8 nonodxcenue 10X.

YctaHoBKa macwTtaba npobHMKa ToKa

ITpoOHUKH TOKa 00ECIEUNBAIOT CUTHA HANPSKCHUS, TIPOMTOPIIMOHATBHBIH
ToKy. UTOOBI yCTaHOBHUTH MaciiTad MpoOHUKA TOKa, TpeOyeTcs HacTpoiika
ocumwiorpaga. I[lo ymomyanuto npumensercs macimrad 10 A/B.

Hanpumep, 4To0BI YCTAaHOBUTH MacIuTad Jjis MPOOHUKA, MOICOCTUHEHHOTO
K kaHany 1, cienyer Haxars 1 P> Ilpoonuk P Tox » Macmra0, a 3atem
BBIOpaTh HY)KHOE 3HAUCHHE.

Ocmmnorpadst cepunt TBS1000. PykoBoacTBo nosbp3oBaresns 7



[Ipucrynas x pabote

ABToKanubposBka

[Mporeaypa aBTOKATUOPOBKH MO3BOJIAET OBICTPO ONTUMH3UPOBATH CUTHATBHBIN
TpakT ocumuiorpada st 00ecredeHns MaKCUMAIIbHONW TOYHOCTH H3MEPEHU.
Ota npoieaypa MOXKeT ObITh BBITOJHEHA B 000N MOMEHT. OJHAKO MpH
WU3MEHEHUH TeMIIepaTypsl OKpyKaroIei cpebl 0omnee ueM Ha 5 °C ee BBIMTOTHEHUE
obs3arensHO. [Iporenypa aBTOKaTHOPOBKHM 3aHUMAET MPUOIM3UTEIIEHO BE
MUHYTBI.

Jns obecniedeHrs TOUHON KaaMOPOBKH BKIIIOUNTE MUTAaHKE OCIIILIOrpada u
MOAOXKINTE IBAALATE MUHYT, YTOOBI FTApaHTUPOBATH €TO IPOTPEB.

JIst KOMIIEHCAlMU CUTHAIILHOTO TPakKTa OCIHUIOTpada OTCOSIUHUTE BCE
MPOOHKKH U Kabenn OT pa3keMoB nepenHeit nanenu. [locie sToro BeiOepuTe
CepBuc P BbINOJHUTH CAMOKAJNOP. U CIeAyHTE HHCTPYKIMSIM Ha dKpaHe.

8 Ocmmiorpadst cepur TBS1000. PykoBoacTBO mombp30BaTens



OcHoBbLI paboThI

[epenusis nanens pasneineHa Ha GYHKIMOHAIBHBIC 001aCTH, O0JIEryaroniue ee
WCTOJIb30BaHNE. B maHHOI I1aBe MpUBOMUTCS KPaTKUN ITepeYeHb 3JIEMEHTOB
VIpaBIICHHsI U CBENICHHUH, OTOOpaKaeMBIX Ha SKpaHe.
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Ob6nactb 3kpaHa

IMoMuMO ocnmIorpamMMm, Ha 3KpaHe OTOOPaXKArOTCs MOAPOOHBIE CBEJACHUS O
CUTHAJIaX U HACTPOMKE yIpaBleHHs OCHUILIOrPadoM.

MMPUMEYAHUE. JJononnumenvhuvle ceedenus o ynuxyuu BIID cm. 6 pazdene (Cwm.
cmp. 61, Omobpascenue cnexkmpa BII®D.)

Ocuumnnorpagsl cepunt TBS1000. PykoBoacTso nonbs3oBaTenst 9



OcHOBBI paboThI

Tek e Trig’d Y M Pos: -130.0s
+

C/upling
Oc

B Limit
)
20MHz

'v'lts.f’Div

loarse
\ Probe

108
Woltage

Invert
off
CH1$1.00vRy CH2 1.004 M100us W 100ms CH1 .7 0.00Y 750mV
15 —>CurlTnt }LW to Setup 5 T 4-Jan-T6 03:1T T T 1_00000kTHz<_17

7 8 9 10 16 11 1213 14
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OcHOBBI pabOTHI

1. 3HavoK, MOKa3bIBAIOIINI PEXXHUM cOOpa AaHHBIX.

PEeXMM BbIGOPKN

PEXUM MUKOBOMN [ETEKLMMN

4

PEXUM YCPEeRHEHMS!

2. CocrosHue CHUHXPOHHU3aUU MOKET UMCTh CJICAYIOIIUC 3HAYCHUA:

] Armed. Ocuunnorpach Npou3BOAMT PErMCTPALMIO AaHHbIX B MHTEpBare
[0 3arnycka CUHXpOHM3aLMK. Bce BUabI CUHXPOHW3ALMN B
AaHHOM COCTOSIHUM UTHOPUPYHOTCS.

Ready. Bce maHHble B MHTepBane [0 3anycka 3apervcTpypoBaHsl,
ocuunnorpad rotos K npUeMy curHana CUHXPOHU3aLNK.

Trig'd CwHXpOHM3aLms 3anyLeHa u ocuunnorpad pernctpupyet
AaHHble B MHTEpBAne nocne 3anycka CUHXPOHM3aLK.

@ Stop. CBop gaHHbIX OCLMINOrpamMmbl MPUOCTaHaBNBAETCS.

@ Acqg. Complete C6op faHHbIX B OAMHOYHOM 3amycke 3aBEPLLEH.

Auto. Ocuunnorpad paboTaeT B aBTOMAaTM4ECKOM pEXMME, a
AaHHble ocLmnnorpaMmbl PErMCTPUPYOTCA B OTCYTCTBUE
CUHXPOHU3aUNK.

7 Scan. [laHHble ocLMNNOrpamMMbl HEMPEPBIBHO PEMUCTPUPYIOTCA U

0T06pa)Ka}OTCFI B P€XUME CKaHMPOBaHNA.

3. Mapkep noKa3bIBa€T TOPU30HTAIBHOE TOJIOKEHUE CUHXPOHU3AUU. UTOObBI
W3MEHUTH TIOJIOKEHUE MapKepa, MMOBEPHUTE B TpyIie «[ OpU30HT.» pydKy
Iloo:xenue.

4. B sToM mose orobpaxkaceTcs MOJIOKEHNE BO BpEMEHH, COOTBETCTBYIOIIEE
CpeAHel JMHUK KOOPIMHATHOW ceTku. HayanoM orcuera Ciy>KUT MOMEHT
CHHXPOHU3ALUU.

5. Mapkep yka3pIBaeT YpOBEHb CHHXPOHHU3AIMH O (PPOHTY HMIIH MO
IUTUTEIILHOCTH MMITYJbCA.

6. OmnopHbIe YPOBHH 0TOOpa’kaeMbIX OCLMJIJIOTPAMM Ha 3KpaHe 0003HaYeHBI
Mapkepamu. Eciin Mapkep OTCyTCTBYeT, KaHaJI HE OTOOpa)kaeTcsl.

7. 3Ha4OK B BUE CTPENKH MOKAa3bIBAET, YTO OCIMIUIOTpaMMa HHBEPTHPOBAHA.

8. B momsax ykazaHbl K03 HUITHEHTH MACIITAOMPOBAHUS 110 BEPTUKATH IS
KaHaJIOB.

9. 3Hauok By yka3blBaeT, 4To [10J10Ca IPOITyCKaHUs KaHala OrpaHUYCHA.

10. B sTom mosne otoOpakaeTcs 3Ha4eHHEe OCHOBHOTO MacIiTaba BpeMeHH.

Ocmmnorpadst cepunt TBS1000. PykoBoacTBo nosip3oBaresns 11



OcHOBBI paboThI

11. Ecion HCIIOJIB3YETCA OKHO, B 9TOM IIOJIC OT06pa)KaeTC$I 3HAUYEeHHE MaciTaba
BpPEMCHH B OKHE.

12. B »ToM mosne yka3aH UCTOYHUK CHUTHAIa CHHXPOHHU3AIINH.

13. 3HauOK, yKa3bIBAIOUIUI BIOPAHHBINA THUIT CHHXPOHU3AIUU, MOXET UMETh
CJEeNYIOLUN BU:

CUHXPOHU3aLMs N0 HapacTaloLLeMy POHTY.

CUHXpOHW3aLms NO HUCNaaatoLemy poHTY.

CHHXpPOHM3aLMs N0 BUGEOCHIHaMY C BbIGOPOM CTPOKY.
CWHXpOHW3aLMs NO BULEOCUrHANY C BbIGOPOM Mofs.

S

CWHXpOHM3aLMs MO LNUTENBHOCTM UMNYNbCA, NONOXMTENbHAS
NONSIPHOCTb.

T CWHXPOHW3aLMSA MO ANUTENBHOCTI UMNYNbCa, OTpULATENbHAS
MONSPHOCTb.

14. B sToM mone oToOpakaeTcs 3HaYeHHe YPOBHS 3aITycKa 1o (ppoHTY HITH TI0
JUTUTETEHOCTH UMITYJIBCA.

15. OGmacTh 3KpaHa, B KOTOPOi 0TOOpaKatOTCs MOJIE3HBIC COOOIICHNUS;
HEKOTOPKBIC U3 HUX IMOABIAIOTCA Ha O9KpaHE TOJIBKO Ha TPHU CCKYHIBI.

ITpu BOCCTAaHOBICHUH COXPAHEHHOTO CUTHAJIA B 3TOM MOJIE 0TOOpaKarTCs
cBeieHus o HeM, Harpumep: RefA 1.00V 500us (RefA 1,00 B 500 mkc).

16. B »ToM none oToOpaxkaeTcs qaTra v Bpemsl.

17. B atom mone otoOpaskaeTcs 3HaUCHHUE JaCTOThI CHHXPOHU3AITHH.

O6nactb coobuieHnt B HipkHel yacTH 5kpaHa ocLuiuiorpada uMeeTcs 001acTb COOOLIEHUH (IeMEHT
oI HOMEPOM 15 Ha IpebIIyIeM PUCYHKE), B KOTOPOH BBIBOAATCS CIICAYIOIIHE
JTAaHHBIE.

B HHCTpyKUMH 10 IEPEXONY B APYrUe MEHIO, HAlPUMEP B MEHIO,
oTtoOpakaeMble TP HaXKaTUU KHOTIKK MeHI0 CHHX:

dyHKUMA 3ALEPXKA 3AMNYCKA, Bbi3biBaeTCcA 4vepe3 OPU3 MEHKH

m  [IpennoxeHus 0 BO3MOXKHBIX MOCIEAYIOMNX ACHCTBUSAX, HAIIPUMED YKa3aHUA,
oToOpakaeMble TIpH HaxkaThH KHONKH M3mepenus:

Ana n3MeHeHuAa U3MepeHUsa HaxXMUTe COOTBETCTBYHUWYHW KHOMKY

m  CBenmeHUs O BBEITIOTHEHHBIX OCHIIIIIOrpag)oM ACHCTBUAX, HAIPUMED CBEIACHHSI,
oroOpakaeMble TIpU HakaTuH KHoku HacTpoiika mo yMo14yaHuio:

BOCCTaHOB/IEHA HACTPOMKA MO YMONYAHUIO

B CpezeHUs O CHUTHAJIE, HAIPUMEDP CBEIEHHS, 0TOOpakaeMble IIPU HAXKATUH
KHOIIKU «ABTOYCT»:

12 Ocmmmiorpadst cepur TBS1000. PykoBoAcTBO monbp30BaTens



OcHOBBI pabOTHI

Ha CH1 obHapyXeH NPAMOYrOJibHbIN CUMHAN WM MMNY/bC

MUcnonb3oBaHue CUCTEMbI MEHIO

WnTtepdeiic nonp3oBarens ocuniuiorpadoB odecrednBaeT ObICTPHII TOCTYII K
CeLUabHBIM (QYHKIHMAM 4epe3 CTPYKTYPY MEHIO.

ITpu HaXkaTH¥M KHOTIKY HA TIEPETHEH MaHEeNd B MPaBOW YacTH 3KpaHa
ocnuiorpada mosBIsIeTCs COOTBETCTBYIOIIEe MEHIO. B MeHI0 oToOpaxkaroTcs
napamMeTpbl, JOCTYII K KOTOPBIM OCYHICCTBIIACTCSA C ITIOMOIILIO q)yHKHI/IOHaJIbHBIX
KHOTIOK 0€3 HamICcel, pacroioKEHHBIX HEMOCPEJACTBCHHO CIIPaBa OT SKpaHa.

CymiecTByeT HECKOJIBKO CIIOcOO0B 0TOOpaskeHUsT (GYHKIMH MEHIO.

®m  Bri0op crpanuiibl (MoaMeH o). B HEKOTOPBIX MEHIO MOXKHO UCIIONB30BaTh
BEPXHIOK (PyHKITMOHAIBHYIO KHOIIKY, YTOOBI BEIOPATH JIBa WIIH TPH MOIMEHIO.
ITpu kaXxx10M HaXKaTUKM BEpXHEW KHOIIKU NapaMeTphl u3MeHstoTcs. Hampumep,
IIpy Ha)XaTuun BerHeﬁ KHOIIKM B MEHIO CMHXPOHU3AIUNU HAa DKpaHe
LIUKIUYECKH 0TOOpaxaroTcs moaMeHio «Opouty, «Buneo» u «lmuTensH.
AMITYJTHCAY.

B [Iukanueckui CUCOK. 3HaueHHe MapaMeTpa U3MEHSETCS MPH KaXKIoM
HakaTHy (yHKIMOHANBHOW KHONKH. Hampumep, 4To0BI TPOCMOTPETH
napametpsl «Ilo BepTukamm» (s kaHana) « Tun BXxoaa», MOXKHO HaxKaTh
KHONKY 1 (MeHIo KaHaina 1), a 3aTeM HakaTb BEPXHIOK (YHKIHOHAIBHYIO
KHOIIKY.

B HeKOTOpBIX CHIMCKaX MOXKHO BEIOPATh IMapaMeTp ¢ IOMOIIbIO YHUBEPCAIBHON
pyuku. B cTpoke moackaszku oToOpakaroTcs yKa3aHHs Ha BOZMOXKHOCTD
WCIOJIb30BAHNS YHUBEPCAIBHON PYUKH, a PSJIOM C pyYKOH IIPU 3TOM CBETUTCS
WHAWKATOP, TIOKa3bIBAIOIINIA, YTO pydka neiictByer. (Cm. ctp. 17, Knonku
MEHIO U YNPAasieHusl.)

Ocmmnorpadst cepunt TBS1000. PykoBoacTBo nosp3oBaresns 13



OcHOBBI paboThI

[Heiictue. Ha skpane ocimuiorpada oroOpaxaercs: THII IeHCTBUS,
KOTOpOe€ OyZIeT BBINOIHEHO cpa3y MOCIIe HaXaTusl PyHKIIMOHAIBHON KHOIKH
HeiicTBue. Hampumep, eciu Ha 9KpaHe 0TOOpakaeTcs yKa3arellb CIIPaBKH, TO
py Haxkatui (pyHKUMOHANBHON KHONKK CTpaHula BHU3 HA SKpaHe TOsSBUTCS
CJICAYIOIIAsl CTPAHHLA YKa3aTeIsl.

Pamuo. JIist KaKIoro mapaMeTpa MCIoNb3yeTcs OTAebHas KHOIIKA.
BeiOpannast GpyHKIUs BbIIEIACTCS [IBETOM. Harpumep, mocie HaxaTus
KHOIKY MeHI0 «COOp TaHHBIX» Ha SKpaHe ociuiiorpada oToopaxarTces
mapamMeTpsl pa3IMYHbIX PEKUMOB cOOpa AaHHBIX. UTOOBI BEIOpATh Mapamerp,
HOKMHTE COOTBETCTBYIOILYIO KHOIIKY.

Bbibop Linknuueckuin [Jencraune Pagvo
CTpaHuLbl CMNUCOK
3AMYCK CH1 CMPABKA IC60p AaHHbIX
Tun Tun Bxoga Crpanuua [ 51, |
DC BBEPX
Ctpanuua
BHU3
unm unm Muk. peTek.
3ANYCK CH1 hs
CpepnHee
Tun Tun Bxopa
AC
unm unm
3AMYCK CH1
Tun Tun BXoga

AneMeHTbI ynpasneHus 0T06pa)KeHVIeM no BepPTUKanu

Wertical "

O Position Q
(1) €

Menu

272003
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OcHOBBI pabOTHI

MonoxeHue (11 2). PerynupoBka MoJ0XKeHHs! OCHUILUIOIPAMMEI 10 BEPTUKAIIH.
MeHio 1 M 2. DTH KHONIKHM MO3BOJISIOT BBIBECTH Ha KPaH 3HAYCHHS TapaMETPOB
MEHIO 110 BEPTHKAIIM M BKJIIOYUTH MM OTKIIOYUTH OTOOpaKEHHE CUTHAa
ONPEIEIEHHOTO KaHaa.

Macwtab (1 1 2). Beibop maciitaba 1Mo BepTHKAIH.

Matematuka. Ilocie HakaTUsi KHOIIKH Ha SKpaHe 0TOOpakaeTcsi MEHIO

MATEMaTHICCKUX onepaunﬁ JJId CUTHAJIOB. KHormka raxke HCITIOJIB3YCTCA I
BKJIFOYCHUA U BBIKITFOYCHUSA PACYCTHBIX OCIUIIIIOTpaMM.

AneMmeHTbI ynpaBfeHUa 0TobpaxeHneM no ropm3oHTanu

Set to
Zero

O
&

Scale

72-004

MonoxeHne. C MOMOIIBIO 3TOM PYUKH PETYIUPYETCS TONOKESHUE IO TOPUIOHTAITH
OCLMJIJIOTPAaMM BO BCEX KaHalIaX W PacueTHBIX OCHWIIIOrpaMM. PaspereHue
JTAHHOTO BIIEMEHTA YIPABICHUS U3MEHSETCS B 3aBHCUMOCTH OT 3HAUCHHS
Mmacmitaba Bpemenu. (Cm. crp. 95, 3ona oxua.)

[TPUMEYAHUE. Ymobwr 3nauumensho usmMeHums nojiojiceHue no 20pUu3oHman,
nosepnume pyuxy Macwmao ¢ cpynne «l0puzonm.», usmenume noioxcenue no
2opuzonmanu, a 3amem nosepuume pyuxy Macuwmaé ¢ epynne «lopusonm.» 6

NepPeoOHAYANbHOE NONIOJNCEHUE.

lopus MeH0. BrIBox Ha 9KpaH MEHIO TOPH30HTAIIH.

Yer Hynb. Ecnu HakaTh KHOIIKY, YCTAHABIMBACTCS HYJIEBOE MOJIOKEHHE MO
TOPU30HTAIH.

Macwrtab. IloBopoToM 3Toi pydKH 3a7aeTcsi KOAPUIHEHT MacIITAOUPOBaHUS

10 TOPU3OHTAIH (BpeMst/IeTieHre) AJIT OCHOBHOTO MacIiTada BpeMEHHU WITH
Maciitaba BpeMeHu okHa. [Ipu ucnons3oBanuu pyHkiuun Window Zone (3oHa

Ocmmnorpadst cepurt TBS1000. PykoBoacTBo nosb3oBaresns 15



OcHOBBI paboThI

OKHa) C TIOMOIIBI0 3TOTO AJIEMEHTa MOXXHO U3MEHHUTh IIUPUHY 30HBI OKHA,
YBEITUYHB WJIM YMEHBIINB MacmTad BpeMeHHn okHa. (CM. ctp. 95, 3oua oknua.)

AneMeHTbI YynpaBneHUs CUHXpOHU3aLmen

16

YpoBeHb. Eciu ucrnosib3yeTcs CHHXPOHU3AIHS 10 (PPOHTY MITH UMITYJIbCY, PydKa
YpoBeHb MO3BOJISIET YCTAHOBUTH YPOBEHBb aMILTUTY/bI, KOTOPYIO JOJKEH UMETh
CHUTHAJI, 9TOOBI €r0 MOKHO OBIJIO 3apPErHCTPUPOBATS.

MeHo cuHXx. HpI/I Ha)KaTHH 3TOM KHOIKH Ha 9KpaH BBIBOAUTCA MCHIO
CHUHXPOHH3alHH.

Yet. 50%. VYpoBeHb 3amycka yCTaHABIHBACTCS 110 BEPTHKAIH TIOCEPESTHHE MEKIY
IMMKOBBIMHU YPOBHSAMU CUI'HAJIa CUHXPOHU3AIIUH.

®opc 3anyck. [Ipu HaKaTUH 3TON KHOIKHK COOp JaHHBIX 3aBEPIIACTCS
HE3aBUCHMO OT HaJlU4usl HEOOXOJMMOTO CUTHAIAa CHHXpOHM3auuu. Ecin
pETUCTpanys JAHHBIX YK€ OCTaHOBIICHA, 3Ta KHOIKA HE JEHCTBYET.

Mpocm umn cuux. Tlpu HakaTuu U ynep:kaHud KHONKH IlpocM uMn cHHX
Ha KpaHe BMECTO CHTHaja KaHaja 0TOOpa)kaeTcsi CUTHAI CHHXPOHHU3AIHIH.
DTy KHONKY MOXHO HCIIOJIb30BaTh, YTOOBI IOCMOTPETh, KaK IapaMmeTphl
CHHXPOHHU3AIINH, HAIIPUMED THUII BXOJla CHHXPOHU3AIINH, BIFSIFOT Ha CUTHAI
CHHXPOHHU3ALINH.

Ocmmiorpadst cepur TBS1000. PykoBoAcTBO mombp30BaTeNs



KHOMKK MeHI0 ¢ ynpasJieHns

YHuBepcanbHas pydka

/

OcHOBBI pabOTHI

@ —Save

AutoRange Save/Recall Measure  Acquire

°— / .\D

U(lllty Cursor Displa;

D
i
O

Default Setup ey

2722008

HO,I[pO6HI:I€ CBCACHUS O KHOIIKaX MCHIO U YIIPABJICHUA CM. B IIaBC Cnpaeowuk.

YHuBepcanbHasa pyyka. KoukpeTHas QYHKIMS PYYKH OIpEersieTcs
oToOpakeHHBIM Ha SKpaHe MEHIO WK BbIOpaHHOI KomaHoi MeHIo. Korna pyuka
aKTHBHA, PSAIOM C Hell 3aropaercsl HHAUKaTop. B Tabnuue ykasanbl QyHKIMN

PYUKH.

AKTUBHOE MEHI0 Unn

napametp ®yHKUMA pyUKK OnucaHue
Kypcop Kypcop 1 vnnm YcTaHaBnMBaeT NonoxeHue
Kypcop 2 BbIOpaHHOro kypcopa
Cnpaska lMpokpyTka Wcnonb3ayeTcs ans Boibopa anemMeHToB
yKasaTens Cnpasku, BbIOOpa CChINOK B
pasgene 1 oTobpaxeHus cneayoLLei
Unu NpedbiayLien CTpaHuLbl pasaena
['opu3 MeHio Bbiaepxka YcTaHoBKa BpEMEHW [0 paspeLleHns
npuema criegyioLlero cobbiTus
cuHxpoHu3auwm; (Cm. ctp. 11,
Boidepxka.)
MatemaTtuka [MonoxeHue YcTaHoBKa NONOXEHUs pacyeTHON
OCLMNNorpammbi
MacwTab no MameHeHne macliTaba pacyeTHoM
BepTMKany ocuMnnorpamMmel No BepTUKanm
VamepeHus Tun Bbibop TMna aBTOMaTMYECKOrO
M3MepeHNs ANs Kax[0ro MCTOYHMKA
Coxp/Bbi3oB HeiicTaue YcTaHoBKa COXpaHEHNS 1 3arpy3ku
(halnoB HacTpoiiky, ¢aitnos
OCLMNNIOrpamMmm M CHUMKOB 3KkpaHa
Bbibop ¢aina Bbibop haiina HacTpoiku unu chaitna

ocuunnorpammbl, KOTOpbIN TpebyeTcst
COXPaHWUTb UNN 3arpy3uTh

Ocmmnorpadst cepunt TBS1000. PykoBoacTBo nosp3oBaresns
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OcHOBBI paboThI

18

AKTUBHOE MEHI0 Unu
napametp

®yHKUMA pyUKM

Onucanue

MeHto cuHx

CTOYHMK

BbiGop MCTOYHMKA, Korga anst
TUNA CUHXPOHU3ALMN YCTaHOBNEHO
3HaueHne «PPOHT» YCTAHOBMEHO
3HayeHne

Homep cTpoku
BMOEOCHrHana

YcTaHaBnMBaeT KOHKPETHBIA HOMep
CTPOKM, ecnn napameTp Tun
CUHXPOHW3ALM MMEET 3HayeHue
BupaeocuHxpoHusaLms, a napametp
CuHXpoHU3aums — 3HaveHne Homep
CTPOKM

[lnutenbHocTb
“Mnynbca

YcTaHaBnMBaeT ANUTENBHOCTL
UMNynbca, ecnu napameTp Tun
CMHXPOHM3ALMM UMeeT 3HaueHve Mo
ANUTENBHOCTY UMNYMbCa

Cepsuc » YnpasneHue
thannamu

Bbibop daina

Bbibop ¢haina ans nepeMmeHoBaHus
unu yaanenus;(Cm. ctp. 114,
YnpaeneHue ¢palnamu Ha
3anoMuHatouem ycmpoticmee
USB.)

BBoa nmeHu

lNepenmeHoBaHne aina unum nanku;
(Cm. ctp. 115, lepeumeHosaHue
¢hatina unu nanku.)

Cepsuc > [MapameTpbl
» HacTtpoiika GPIB »
Appec

BBop 3HaueHus

HacTtpoiika agpeca GPIB ans
apantepa TEK-USB-488

Cepauc P [MapameTpsl
> YcraHoBka Aathl 1
BPEMEHU

BBop 3HaueHus

YCTaHOBKa 3HAYEHMS 4aTbl U BPEMEHMY;
(Cm. cp. 113, YcmaHoska dambi u
8pemeHu.)

Mo BepTukanm
» [poGHuk »
HanpsixeHve »
3atyxaHue

BBop 3HaueHus

YcTaHoBKa koadhhuLeHTa 3aTyxaHus
B MEHI0 KaHana (Hanpumep, B MEHI
kaHana 1)

Mo BepTukanu »
MpoBHuk B Tok P
MacwTab

BBop 3HaueHus

YcTaHoBKa MacluTaba B MeHI0 kaHana
(Hanpumep, B MeHio kaHana 1)

ABToaManasoH. Ilpu HakaTHW KHOIKH Ha SKPaHE MOSBISIETCS MEHIO
aBTO/IMAIIA30HA U BKJIIOYACTCS WM BBIKIIIOYAETCS (DYHKIIMSI aBTOMATHUECKOTO
BbIOOpa Muana3oHa. [Ipy BKIIFOYCHHOM PEXHME aBTOMAaTHUECKOTO BHIOOpA
JTMarta3oHa PSJIOM C PYYKOH 3aropaeTcsi MHINKATopP.

Coxp/BbI30B. IIpu Ha)kaTHW KHOMKU Ha 3KPaHE MOSBIISACTCS MEHIO COXPaHCHHUS

3arpy3Ku JaHHBIX UIA TapaMETpOB HaCTpOfIKI/I " oCHuJIJIOrpaMMm.

WU3mepenua. Ilpu HaxkaTuy JaHHON KHOIKHU Ha 3KpaHE 0TOOPa)KaeTCs MEHIO
ABTOMAaTHUYCCKUX H3M€p€HHI71.
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OcHOBBI pabOTHI

C6op AaHHbIX. TIpu HaXKaTHH 3TOI KHONKH OTOOPa)XaeTcsi MEHIO cOopa TaHHBIX.

OnopH. BbIBOI Ha 3KpaH MEHIO OMOPHOTO CUTHAJA, TO3BOJISIOIIETO
OBICTPO 0TOOpaXKaTh U CKPBIBATH OMOPHBIC OCHUILIOTPAMMEI, XpaHUMBIE B
SHEProHe3aBUCUMON MaMsATH ocuuiutorpada.

Cepsuc. Ilpu HaxaTUH JaHHOW KHOIKH HA YKPaH BBIBOJMTCSI MCHIO CEpBHCA.

Kypcop. BriBox Ha sKkpaH MeHIO Kypcopa. Kypcopbl oToOpaskaroTcsi Ha 3KpaHe
MOCJIe BBIXOJA U3 MEHIO Kypcopa (eciy TOIbKO s mapaMeTpa « Tum» He
YCTaHOBJICHO 3HaueHue «BBIKIT»), HO H3MEHUTDH UX MONOKEHUE HEBO3MOXKHO.

3kpaH. OTobOpakeHHe MEHIO DKpaHa.
CnpaBka. BbIBoa Ha dKpaH MEHIO CIIPABKH.
Hactpoitka no ymonyanuio. BoccraHoBiieHHe 3aBOICKON HACTPOMKH.

ABTOYCT. ABTOMaTHYeCKas yCTaHOBKA 3HaYCHHH MapaMeTpOB yIPaBICHHS
CUTHAJIOM, 00€CIeYNBAIOLINX TPUEMIIEMOE H300PaKEHUE BXOIIIINX CUTHAIOB.

OAnHOYH 3anycK. Peructpupyercst OAMHOYHBII CHTHAM, TIOCIIE Yero cOOp TaHHBIX
IpeKpamaeTcs.

Myck/cTon. CurHagsl pErHCTPUPYIOTCS HEMPEPHIBHO MK COOP MAHHBIX
MIPUOCTAHABINBAETCS.

® 3armryck medaru Ha mpuHTepe, coBMecTuMoM ¢ PictBridge wnm Bemonaenne
(GYHKIMM COXpaHEHUs Ha 3aTIOMHHAIONIEM yCTpoiicTBe ¢ mmHOoH USB.

CoxpaHenue. Koria KHOIKA IeyaTH HACTPOEHA HA COXPAHEHHE TaHHbBIX Ha
3amomuHaromeM USB-ycTpoiicTBe, CBETUTCS CBETOAUOMHBIN HHINKATOP.

BxoaHble pa3beMbl

& ———
————$ 300V A\ 300vcaTn e

® ®

2722010

1 & 2. BxopHbIe pa3beMbl Ui OTOOPaKEHHsI CUTHAJIOB.

Ext Trig (BHewwHAs CMHXpOHM3aLuma). BxomHOil pa3beM /sl BHEIITHET0 HCTOYHHUKA
cuHxpoHu3anuu. VcTouHuk cuHxpoHu3anuu «BHenry wim «Bremr./5»
BEIOMpaeTcs B MEHIO CHHXpOHHM3and. Haxmwurte u ynep:KuBaiiTe KHOTKY
IIpocM UMM CHHX, YTOOBI MPOCMOTPETH BIUSHUE TAPAMETPOB CHHXPOHU3AIINH,
HanpuMep THUIa BXOAa CHHXPOHU3ALUU, HA CUTHAJI CHHXPOHHU3AIUH.
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OcHOBBI paboThI

[Opyrue anemeHTbl NnepegHen NaHenu

20

U O

- ] | 27201

MMopT 3anomuHatowero ycrporcrsa USB

Probe
Check

Prabe Camp
svaikiz JL

MopT 3anomuHatowero ycrtpoictea USB. [l coxpaneHus Wi BOCCTaHOBIEHHUS
(haiiia TaHHBIX BCTABLTE B pa3beM 3aroMuHaroliee ycrpoiicrBo USB. Ha skpane
ocumwuiorpaga mosiBUTCS 3HAYOK YacOB, MMOKA3bIBAIOIINI, YTO 3alIOMUHAIOIIEE
ycTpoiicTBo akTuBHO. Ilocie coxpaHeHus1 Uil BOCCTAHOBJICHHUS (aiina

3HAUOK YacOB MPOIAIaeT U MOSBISETCS CTPOKA MOJCKA3KH, YBEIOMIISIFOIIAs O
3aBEpIICHNH OTEPAIli COXPAHEHUS HJIH BBI30BA.

Ecnu Ha 3amoMuHaromeM yCTpouCTBE UMEETCS CBETOAUO/, OH MUTAET BO BpeMs
COXpaHEeHHs WA BOCCTAaHOBIeHUs ¢aiina naHapiX. [Ipexne uem n3pnekarsh
3aIMIOMUHAIOIIEE YCTPONCTBO, YOSIUTECH, UTO CBETOAMO/ ITEPECTAl MUTATh.

PROBE COMP. Beixon curHaia KOMIIEHCAIIUU IIPOOHKUKA U OMTOPHEIN YPOBEHD
kopryca. Mcmonb3yeTcs Ajsl 3JIEKTPUUECKOrO COracoBaHuUs MpOoOHUKa
HaNPsDKSHUS ¢ BXOIHOM enblo ocumiuiorpada. (Cm. crp. 5, Macmep nposepku
npobnuxa nanpsiscenus.) (CMm. ctp. 6, Botnonnenue npoyedypsbl KoMnencayuu
NpOOHUKA BPYUHYIO.)

Ocmmmiorpadst cepur TBS1000. PykoBoAcTBO mob30BaTeNs



Onucanue dpyHkumnn ocumunnorpada

B nanHo#i maBe conepkarcs CBEACHU, ¢ KOTOPHIMH HEOOXOAUMO 03HAKOMUTHCS
10 Hayana paboTsl ¢ ocumwniorpadom. s ycnenHoi padboTsl ¢ ocumniorpadom
HEOOXOMIMO M3YYUTh CIIENYIOIIHe ero (GyHKINH.

m  Hacrpoiika ocrmmrorpada.

B CuHXpOHH3AITHU.

B 3anuch CUTHANOB (OCIHIUIOTPAMM).

B Bribop MacmTaba ¥ MOJIOXKEHHUS 0TOOpaKCHHS CUTHAJIA.
B lI3MepeHue mapaMeTpoB CUTHAA.

Ha cnenyromem prcyHke mpuBeieHa OIOK-cXeMa Pa3InIHbIX (YHKIAH
ocriuiorpada 1 ux CBA3eH APYyT C JPyTOM.
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Hactpouka ocuunnorpacda

WUcnonb3oBaHue pyHKuMU
ABTOYyCTaHOBKa

WUcnonb3oBaHue pyHKuMU
ABTOAMAaNa3oH

Crnemyer BHUMATEIbHO U3YUHUTh CIEAYIONNE TP (PYHKITHH, KOTOPBIE MOTYT 9acTO
WCIOIBh30BAThHCS MPU paboTe ¢ ocrmiorpadom: ABTOYCTaHOBKA, ABTOAMAIIA30H,
COXpaHEeHHE HaCTPOEK U BOCCTAHOBJICHHE HACTPOECK.

[Ipu xaxxa0M Ha)KaTUKU KHONKM ABTOYCT (DYHKIIMSI aBTOYCTaHOBKH 00€CTIE€UHBACT
cTabnibHOE 0TOOpakeHUE OCIMILIOTPaMMbI. B 3TOM peknMe MpOn3BOAUTCS
aBTOMaTHYeCKasi HaCTPOWKa BEPTUKAIBHOTO ¥ TOPU3OHTAIHFHOTO MacIiTada
oToOpakeHUsl, a TaK)Ke MapaMeTpoB CHHXpoHK3auuu. Kpome Toro, B JTaHHOM
pexxuMe B 00J1aCTH KOOPAMHATHOW CETKH OTOOPaKAIOTCS pe3yNbTaThl psina
ABTOMAaTHUYECKUX U3MEPEHUH, 3aBUCAILLUX OT TUIA CUTHAJIA.

ABTOMaTHYECKHI UANa30H — HEMPEPHIBHO JACHCTBYOIMAs (DYHKIIHS, KOTOPYIO
MOJKHO BKIIFOYAThH M OTKJIFOYaTh. YCTAHOBKA HACTPOEK C TIOMOIIBIO 3TOH (PyHKITHH
MO3BOJISIET OTCJIEKMUBATh CHTHAN MPH OBICTPHIX €T0 M3MEHEHUSX WIN TPH
nepeHoce NpoOHKKa B IPYTYIO TOUKY HUCCIEAYEMON CXEMBI.
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Onwucanue QyHKIMNA ocumiuiorpada

CoxpaHeHne HaCTPOMKK

BoccraHoBneHue
HaCTPOWKM

HacTpoika no ymonyatuio

CuHXpOoHMU3auuA

22

Tekymue HACTPOUKH ocumiIiorpada COXpaHsIoTcs Yepes3 MATh CEKyH[ Ioce
BBOJIa IIOCJIEHET0 M3MEHEHUS HACTPOEK JI0 OTKIIIOYEHUS MUTAHUS ocuuiuiorpada.
[Ipu cienyromeM BKIIOUEHUH OCHMILTOrpada MpOUCXOAUT BOCCTAHOBIECHUE 3TUX
HaCTpOEK.

C IIOMOIIIBIO MCHIO ((COXp/BBISOB)) MOXHO COXPAaHUTh OO ACCATU pa3JIAYHBIX
HACTPOCK.

Kpome Toro, MO>)KHO COXpaHATh HACTPOMKH B 3allOMUHaroIeM ycrporictse USB.
3anomuHatomee yerpoiicteo USB ucnonsiyeTcs B ocnmiuiorpade B KauecTBe
CHEMHOT0 YCTPOMCTBA AJIsl XpaHeHUd U U3BJIedeHus JaHHbiX. (CMm. ctp. 67, [lopm
sanomunaiowezo ycmpoticmea USB.)

Ocuumorpag Mo3BoJsieT BOCCTAHOBUTH IIOCIIEIHIO HACTPOHKY,
WCIIOJIb30BABILYIOCS 10 OTKIIIOUEHHS TUTAHUS, a TAKKe JII00YI0 U3 COXpaHEHHBIX
HACTPOEK WM HAcTpouKy 1o ymomdaauro. (Cm. ctp. 100, Coxparenue u
goccmanogienue.)

3aBoz MOCTaBISET OCHMUIUIOrpad ¢ HACTPOUKON AJIs1 OOBIYHOTO peXuMa paboTHI.
DTa HacTpoiKa ABIAETCSA HACTPOUKOH 0 yMomIanuio. J{Jis ee 3arpy3Ku clieayer
HakaTh KHONIKy HacTpoiika mo ymonryanuio. OnucaHue napaMeTpoB 3TOH
HaCTPOUKU cofepKuTcs B pazzaene [lpunoocenue D. Hacmpotixa no ymonuanuio.

[MapameTpbl CHHXPOHH3ALUH ONPEACIAIOT MOMEHT Hadasia cOopa JaHHBIX U
oTtoOpakeHus1 curHajia ocuuiuiorpadom. [IpaBuibHBIN BEIOOp MapamMeTpoB
CHHXPOHHU3AIINH MTO3BOJSAET YCTPAHUTH HECTAOMIFHOCTD H300paXKeHHUS HITH
€ro nponajgaHue Ha SKpaHe U JOOUTHhCS OTOOPaKEHUS! CHT'HANA, YIOOHOTO st
BOCHPHUATHS.

T
] 7
I

CurHan ¢ cuHXpoHu3aLuen CurHan 6e3 CMHXpOHW3aLK

CBeznenus, Kacarouipecss KOHKPETHBIX ocHuLIorpados cM. B miaBe OcHogwl
pabomul. (Cm. cTp. 16, Dnemenmsr ynpasnenus cunxpornuzayuei.) CM. Takxke
maBy Cnpagoynuk. (CM. ctp. 105, Dnemenmol ynpasnenus cunxponusayueti.)
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Onucanue QyHKIUN ocuuuiorpada

[pu naxxarum kHonku Ilycx/cTon i OaUHOYH 3amycK A7 Hadana cOopa
JAHHBIX OCLMIUIOrpa)OM BBINIOJIHSIOTCS CIIEAYIOIUE NCHCTBUS:

1. COop moCTaTOYHOTO KOJMYECTBA NAHHBIX IS OTOOPaKEHHS YacTh
CUTHAJIa CTICBA OT TOYKH 3aITyCKa CHHXPOHHU3AIIUN. DTO HA3BIBACTCS TAKXKE
HWHTEPBAJIOM JI0 3aITyCKa.

. HpOI[OJ'I)KCHI/IG c6opa JAaHHBIX B O KUJAAaHWU BO3HUKHOBCHHSA YCJIIOBUA 3aITyCKa.

OO06HapyXCHHE YCIIOBHS 3aIlyCKa.

[Ipomomxenue coopa NaHHBIX 0 3aTIOJTHEHUS BCE 3alliCH CUTHAA.

N A W N

. OroOpakeHHe 3aIIMCAHHOTO CUTHAJA.

MTPUMEYAHUE. Tlpu cunxponuszayuu no ¢ponmam uiu umnyisCHOU
CUHXPOHU3AYUU OCYUTLIOZPAG) BbIMUCTAEN YACMOMY B03HUKHOBECHUS COObIMUIL
CUHXPOHU3aYUU. 3HAYeHUe IMOU Yacmomvl OMoOPANCAEMC L 8 NPABOM HUNCHEM
Veny 9Kpaua.

McTtouyHuk  IlapaMeTpsl HCTOYHHMKA CHHXPOHHM3ALWHU MO3BOJISIOT BEIOpPATh CUTHAI,
UCTIOJIB3YyEMBIH OCLIILIIOrpad)oM sl CHHXPOHHU3AUH. TaKuM HCTOUHHKOM MOKET
CILy’KUTb CETh IIMTAHHUS IEPEMEHHOIO TOKa (TOJIBKO MPU CUHXPOHU3AINH T10
(GpoHTY), a TakXKe 00N CUrHa, IOCTYIAINNN Ha 0allOHETHBIN pa3beM KaHalla
uny Ha GaiioHeTHBIN pazbeM Ext Trig (BHemHss cuHXpOHU3a1Ms).

Tunbl B ocummiorpade uMmeercs Tpu THUIA CUHXPOHU3AIUN: CHHXPOHU3AIIUS 110
(pOHTY, BUICOCUHXPOHU3AIUS ¥ CHHXPOHU3AIHUS IO JUTUTSIBHOCTH UMITYJIbCA.

Pexxumbl  Br1bop pexxuma cCHHXpOHU3aMKA ABTOMATHYECKUH 3amyck wim OOBIIHBIN
MO3BOJIACT ONPEACTHUTH CIOC00 cOopa TaHHBIX OCHMIIOrpadoM B OTCYTCTBHE
ycnoBuii 3anmycka. (Cm. ctp. 106, Pexcumbi.)

Jlnist OAMHOYHOTO 3aImycka cOopa JaHHBIX CIeAyeT HaXaTh KHOMKY OMUHOYH
3amycK.

Tun Bxoga  Tum Bxoma CMHXpOHHU3ALMU MO3BOJISET YKa3aTh, Kakas 4acTh CUI'Haja Oyaer
MOCTYIaTh HAa BXOJA CXEMbl CHHXPOHU3ALMH. JTO IIOMOTaeT A00UThCS
YCTOWYMBOTO M300paKEHHSI CUTHAIIA.
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Onwucanue QyHKIMNA ocumiuiorpada
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MNonoxeHue

HaknoH u ypoBeHb

Jns ycTaHOBKM THIIA BXOJa CHHXPOHHU3ALMN HAKMUTE KHONIKY MEeHI0 CHHX U
BbIOEpUTE TUN CUHXpOHM3anuu «PpoHT» nin «MIMIynecy, a 3aTeM BeIOepUTe
napameTp «Tun Bxogay.

MPUMEYAHUE. Tun exooa cunxporusayuu eiusien moibko HA CUSHA,
no0Aasaemblil Ha CUCMeMY CUHXPOHU3AYUU. DMom napamemp He Glusem Ha
WUPUHY NOLOCHL RPONYCKAHUA U MUN 6X00a O/ CUSHAAQ, OMOOPANCACMO20 HA
9Kpaue.

s mpocMoTpa (hopMbl CUrHaNIA, IOIaBAEMOT0 Ha BXOJ CUCTEMbI CHHXPOHHU3AIIMY,
HaXXMUTE U yAepxkuBaiTe kHONKy IIpocm umn cuHX.

Peryssitop monokeHus IO TOPU3OHTAH 33/1a€T BPEMs MEXTy TOUYKOU

3aIycKa CUHXPOHU3AIUHU U [IEHTPOM 3KpaHa. J[OTOMHUTENBHBIC CBEICHUS

0 MCTIOJIB30BaHUIO 3TOTO PETYASTOPA JIJIsl YCTAHOBKYU MOJIOKEHUS TOYKH
3amycka CHHXPOHH3AIUH cofepxkarcs B paszaene Macumab u nonosxcenue no
eopusoumanu, unmepsan 0o 3anycka. (Cm. crp. 26, Macwmab u nonosicenue no
20PU3OHMANU, UHMEPBAT 00 3aNYCKd.)

OnemeHThl ynpaeieaus «KpyTusHa» u « YpOBEHB» IMOMOTAIOT 331aTh MapaMeTPhl
cunxponuzanun. [lapamerp «KpyTusHa» (TOMBKO JJ1 CHHXPOHU3AIUH 110
(bpoHTY) ompenenseT, OyIeT i MOUCK TOYKH CHHXPOHU3AINH TTPON3BOIUTHCS
ociuiorpad)oM Ha HapacTaroIIeM WM HUCXOJAIIEM (PPOHTE CHTHAIA.

Pyuka YpoBeHb B rpymre «3amyck» 3a7aeT MeCTO TOYKH CHHXPOHHU3AIMN Ha
HapacTaolleM WA HUCXOAIIEM (POHTE CUTHAJIA.

Hapacratowuin gppoHT Hucxoasawumin poHT
YpOBEHb CUHXPOHM3ALIMM
yCTaHaBMnMBaeTcs no
BEpTUKanm

CMHXPOHW3aLMs NPON3BOANTCS MO HapacTaloLemy unm
HUCXOAALLEMY (DPOHTY

Ocmmiorpadst cepur TBS1000. PykoBoacTBO mombp30BaTens



Onucanue QyHKIUN ocuuuiorpada

Perucrpaums curHanos

[pu 3anucu curHana (cOope AaHHBIX) ocHuLIOrpad mpeodpasyeT ero

B I(poByto GopMy U oToOpakaeT Ha dKkpaHe. Pexwm cOopa HaHHBIX
ompenerseT crnocod mpeodpa3oBaHus cUTHaIa B ITUGPOoBYIO GopMmy, a mapaMmeTp
MacmTaba BpeMEHH BIMSET Ha BPEMEHHON HHTEPBAJl U YPOBEHb JICTATU3ANN
3aIUCHIBAEMOTO CUTHAJIA.

Pexumbl cbopa aaHHbIX Hmeetcs Tpu pexnma cOOpa JaHHBIX: BBIOOPKA, MMKOBAst I€TEKLUS U yCPEJHEHHE.

Bbibopka. B 3ToM pexrMe 171si BOCCO3IAHUSI CHTHAIA OCLHILIOrpad MPOU3BOIUT
BBIOOPKY OTCYETOB IO PaBHOMEPHO pacIpe/ieIeHHbIM HHTEpBajaM. JlaHHBIH
PEXUM B OOJNBLUIMHCTBE CIIy4aeB MO3BOJISIET TOUHO OTOOPA3UTH CUTHAL.

OnHako pexuM BBHIOOPKU HE TO3BOJISIET OTCIEANUTH ObICTpBIE (QIYKTyallH
CHT'HAJIa, KOTOPBIE MOTYT IONAaaTh B MHTEPBAJIBI MEXK/Y TOUYKAMHU PETHCTPALINT
OTCYETOB. JTO MOXKET IPUBECTH K HAIOKEHHSM, a TAKKE K TOTEPE KOPOTKHX
WUMITYJIBCHBIX COCTABIISIONIMX CUTHAA. B MOJOOHBIX Ciydasx peKOMEHIyeTcs
WCTIONIb30BATh PEXHUM MUKOBOM netekuuu. (Cm. crp. 27, Hckaoicenus 8o
8peMeHHOl obnacmi.)

MukoBas petekumsa. B sToM pexxnmMe ocmmuiorpad MpOU3BOIUT MOUCK
MaKCUMAaJIbHBIX 1 MUHUMAJIbHBIX 3HaY€HUH BXOIHOTO CHUTHAJA MO KaKIOMY
MHTEpPBay MEXIy TOUKaMU PETUCTPALIUH, U 3TH 3HAYCHUS HUCTIONb3YIOTCS IS
oToOpakeHUsI curHana. Takoil pesKuM MO3BOJISIET PETUCTPUPOBATH U OTOOPAXKAThH
KOPOTKHE MMITYJIbCBI, KOTOPBIE MOTYT OBITh YTEPSIHBI B PEXKHME BEIOOPKH.
VYpoBeHb IIyMa B 3TOM peXHMeE MOBBIIIAETCS.

YcpepHeHue. B pexxume ycpemHeHUsT OCIMILIOrpad) MPOU3BOIUT PETHCTPAITUIO
CHUTHAJIa 110 HeCKOJILKUM TIEPUO/IaM C MTOCIEAYIONUM YCPETHEHHEM Oy YeHHBIX
JaHHBIX U 0TOOpakeHNEeM YCPEIHEHHBIX Pe3y/IbTaToB. J|aHHBIA PeKUM MOXKHO
KCIIONIb30BATh ISl CHIDKEHUSI YPOBHSI CIIyYaitHOTO IIyMa.

macwTtad Bpemenn  Ocuuiiorpad npeodpasyer CMrHaibl B LHPPOBYIO HOPMY, PETHCTPHUPYS YPOBEHb
BXOJIHOTO CHTHAJIa B ONpeelicHHbIE MOMEHTHI. M3MeHsas maciiTad BpeMeHH,
MOKHO M3MEHSATh YaCTOTY MpeodpazoBaHus B U(PPOBYIO Ghopmy.

Jli1s1 yCTaHOBKH HY>KHOTO 3Hau€HHsI MacITada BpEMEHH 110 TOPU30HTAIbHOM OCH
ucnomus3yercs pyduka Macmrad B rpynmne « Opu30HT.».

Ocmmnorpadst cepunt TBS1000. PykoBoacTBo nosp3oBaresns 25



Onwucanue QyHKIMNA ocumiuiorpada

3apgaHue macwTaba U NnonoxeHus ocuunnorpaMmmbl

MonoxeHue n macwTab no
BepTUKanu

MacwTab u nonoxeHue no
rOPM3OHTanNu; UHTepBan
A0 3anycka
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s u3MeHeHns BUa OCIMIIIONPaMMBI MOXKHO YCTaHOBHUTH MacuIiTad

Y TIOJNIO’KeHUe ocIpuiorpaMmel. [Ipn n3MeHneHnn macmraba pasmep
OCITMJUIOTPaMMBI YBETTUUHUBACTCS UM YMEHbIIaeTcs. [Ipyu n3MEeHEeHUN MOT0KCHUS
OCIIMIUIOrpaMMa CIIBUTAeTCs BBEpPX, BHU3, BIIPABO WJIH BIIEBO.

JI1s Ka)KI0Tro CUrHaNa Ha 3KpaHe 0TOOpaKaeTCsl COOTBETCTBYIONIUI HHIUKATOP
KaHalla, pacroiIOKEeHHBIN ceBa OT MacmTaOHO! ceTku. MHAMKaTop yka3siBaeT
ONOPHBIA YPOBEHb OCUUJUIOTPAMMBI.

Ha skpane umeetcst 061acTh 0TOOpaXkeHus u mois orcueroB. (Cm. cTp. 9,
Obracmo sKpaua.)

J1st m3MEeHEHUs TTOTI0KEHUS OCLIIITIOTPaAMMBI IO BEPTUKAIU MOYXKHO IEPEMECTUTH
ee Ha DKpaHe BBepX WM BHU3. /|1 CpaBHEHHUS CUTHAIOB UX N300pasKeHHS MOKHO
BBIPOBHSATH JIPYT OTHOCUTENHHO JPYyTa WA Pa3MECTHThH OJHO TIOA IPYTHM.

Kpome Toro, MOXHO U3MEHATH MacITad OCIFILIOrpaMMBI TT0 BepTHKad. [Ipu
3TOM OCLMJIIOTPaMMa CKUMAETCS WM PaCIIpPsIeTCs OTHOCUTENBHO OMOPHOTO
YpPOBHSI.

CBeznenusi, Kacarouipecss KOHKPETHBIX ocHuIorpados cM. B miaBe OcHogwl
pabomul. (CM. cTp. 14, Dnemenmul ynpasieHus omoopaxjiceruem no 8epmuKan.)
Cwm. Ttaroke tnaByCnpasounuk. (CMm. ctp. 115, Dnemenmor ynpasnenus
omobpasicenuem no 8epPmMuKaIl.)

Pyuxa ITonosxkenue B rpynmne «l OpH30HT.» MO3BOJISET IPOCMATPUBATh
OCHIJIIOTPaMMY 10 TOYKH 3aIlycKa, MOCJie Hee U B ONpeieIeHHOH 001acTH 10
Y TIOCJIE 3TOH TOYKU. 1Ipu M3MEHEHNH TOJIOKEHUS 10 TOPU30HTaIN (PaKTHIECKU
M3MEHSETCS BpeMs MEX1y MOMEHTOM 3allycKa U TOYKOH IIeHTpa 3kpaHa. (DT1o
BBINJIIUT Ha KpaHe KakK NepeMelleHre OCIUIOrpaMMbI BIIPAaBO UJTH BIIEBO.)

Hampumep, nnst onpeneiaeHus: IpUUUHEI BCILIECKAa CUTHANA B IPOBEPSEMOit

[[eN MO)KHO YCTAHOBHTB 3aITyCK CHHXPOHH3AIIMH I10 TIHKY BCIUIeCKa U BBIOpaTh
WHTEPBA J0 3aIycka, TOCTaTOYHBINA IS MOYICHHsI JAaHHBIX 10 BCIUIECKA.
PesynpraTs! aHanmm3a TUX JaHHBIX MOTYT ITIOMOYb OTPEACIIUTh IPUYHHY BCILIECKA.

Jns n3mMenenus macmtaba mo ropu30HTAIN BCEX OCHMIUIOTPAMM CIIYKHUT pydKa
Macmrad B rpynmne «lopuzont.». Hanpumep, s u3mMepenus ypoBHs BEIOpoca
Ha HapacTaroleM (pOHTE CUI'HaJa MOXKET NOTPeOOBaThCsl OTOOPA3UTh TOIBKO
OIIMH NEPUOJ CUTHAJA.

Ocmmmiorpadst cepur TBS1000. PykoBoAcTBO monbp30BaTens



Onucanue QyHKIUN ocuuuiorpada

Macitab o ropu3oHTaIH 0TOOpaXkaeTcs Ha dKpaHe ocuuiuiorpada B BUe
3HAUCHHS BpEeMsl/JIeNIcHHEe B 00IaCTH SKpaHHBIX Haxmuced. [Tockonbky st
BCEX aKTHBHBIX CHTHAJIOB UCIOJIB3YETCS OOIIIas IIKajga BpeMEHH, Ha dKpaHe
0TOOpaKaeTCs TOJILKO OJTHO 3HAYCHHE MacIiTada Jijisl BCeX aKTUBHBIX KaHAJIOB,
3a UCKJTFOYCHUEM CITy4Yasi UCMONb30BaHus GyHKIMK 30Ha okHA. CBeneHus 00
WCITOJIb30BaHUH (PYHKIIMH OKHa CM. B pasuene 3ona okna. (Cm. ctp. 95, 3ona
OKHQ.)

CaezeHms1, Kacalomuyecss KOHKPETHBIX OCHIUIOrpadoB cM. B TiaBe OcHosbl
pabomul. (CM. ctp. 15, Ilonoxcenue.) CM. Taxxke rnaBy Cnpagounux.(CM. ctp. 94,
Ilo copuzonmanu.)

WUckaxeHns Bo BpeMeHHOM 00nacTn. HckakeHHs BO3HHKAIOT IIPHU CKOPOCTH
JMCKPETH3AI[MH CUTHAJIa, HEJOCTATOYHOM JIJIsl €F0 TOYHOTO OTOOPaKEHUS.
ITpu 3TOM 160 Ha SKpaHe 0TOOPaXKAETCsI CUTHAJI, YaCTOTa KOTOPOrO MEHbIIIE
(aKTHYECKOI YaCTOTHI BXOJHOIO CHIHAJIA, JIMOO OCHMILIONpPaAMMa HEYCTONYMBA.

daKTMYECKUIN CUrHan ¢ BbICOKOIA
yacToToit

OtobpaxaeMmblit B pesynsTate
UCKaXeHus curHan c 6onee
HWU3KON YaCTOTON

Touku oTcyeToB

ToYHOCTHh OTOOpaKEHUSI CUTHANIOB OCHMILIOrpadh)oM OrpaHHUYCHA MOIOCOM
MIPOITYCKaHUs MPOOHUKA U caMoro ocImuiorpada, a Takke 9acTOTOH
TUcKperusanuu. Bo n3bekaHue MCKaXXeHUW MPU 0TOOpPaKEHUH CUTHAIa
HEOOXOMMO, YTOOBI YaCTOTa AUCKPETU3AIMH ocliorpada mo kpaitHei mepe
B/IBOE MPEBKINIANIA YACTOTY Hanb0JIee BRICOKOYACTOTHBIX COCTABIISIONINX CUTHATIA.

MakcumalipHast 4acTOoTa CUTHajla, TEOPETUUECKH JOCTYIHAS U1 OTOOparkeHHS
ociuorpagoM Npy UMEOLIEHCs 4acTOTe TUCKPETU3AaLNH, Ha3bIBACTCs
npeAenbHOM yacToToil curnana (dactoroit Haiikeucra). CooTBeTcTBYIOLIAs
4acToTa JUCKPETU3ALMN Ha3bIBa€TCA YaCTOTON AMCKpeTn3anun Halksucra u
pPaBHA yIBOEHHOW MaKCUMaJbHOW YaCTOTE CUTHAJA.

3HaYeHUE MaKCHMMAaJIbHOW YaCTOThI JUCKPETH3AIMH B OCHALIOTpade
MIPEBBINIACT 3HAYCHHUE MOJIOCH MPOITYCKAHUS HE MEHEee 4eM B JeciaTh pa3. Takoe
BBICOKOE 3HaYCHHE YacTOTHI IUCKPETH3AIMH IT03BOJISIET CHU3UTh BEPOSATHOCTH
BO3HUKHOBEHHS HCKKEHHUI MTPH OTOOpaKEHWH CUTHAA.

HmeeTcst HECKOIIBKO CIIOCOO0B TTPOBEPKH OCITMILIOTPAMMBbI Ha HAJTMYHE
HCKaKEHUM.

®  JI3MeHuTe MacmTad 1Mo ropu30HTAIH C IOMOILBIO pyuykd Macmrad B rpymie
«l'opuzoHT.». Pe3koe u3MeHeHHE OCIMIIOTPaMMBI CBHUAETEILCTBYET O
BO3MO)KHOM HCKa)KCHUHU CUTHaJa.

B Bribepure pexum peructparnuu [lukosas gerexmus (Cum. crp. 25, [Tuxosas
Oemexyus.) B 3ToM pexnmMe GUKCUPYIOTCS MaKCUMajlbHbIE 1 MUHUMAJIbHbIC
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3HA4YCHUS CUTHAJIa, YTO MO3BOJISACT PErUCTPUPOBATH Ooree 6I>ICTpI>IC
HU3MCHCHUA OCHUIIJIOT'DaAMMBI. Peskoe m3meHeHne BHUJa OCHHUJIJIOT'PaAMMBI
CBUACTCILCTBYCT O BO3BMOXHOM HAaJIMYMU UCKAXKCHUA CUTHAJIA.

Ecnu wactora CHHXpOHM3AIMH MPEBHIIIAET YaCTOTY OTOOPayKeHUs JaHHBIX,
TO BO3MOYKHBI UCKa)KEHUS WJIN CUTyallus, IPU KOTOPOH CUTHAJ MHOTOKPATHO
MEPECEKAET YPOBEHD 3allycKa CUHXpoHu3auuu. [Ipu aHanuse curaaiga MOXHO
OTIPENIEINTD, MTO3BOJISIET JIN ero (hopMa JOOUTHCS OMHOKPATHOTO 3aITycKa
CHUHXPOHU3AIIMHU TpY BEIOPAHHOM YPOBHE 3aITycKa.

Ecnu nmeeTcs HECKOIBKO BEPOATHBIX TOUYEK 3aIyCKa, TO CIEIyeT
BBIOpaTh TaKOW ypOBEHbB 3aITyCKa, IPU KOTOPOM CYLIECTBYET TOJIBKO OIHA
TOYKa 3allyCcKa CHHXPOHM3ALUH 3a nepuox curaana. Ecmu ke gacrora
CHUHXPOHHU3AIIMH MO-TIPEKHEMY PEBbIIIAET YaCTOTy OTOOpa)KEeHHs TaHHBIX,
TO BCE €II[€ UIMEETCS BEPOATHOCTD HCKaXEHUH.

Ecnu gactora CUHXPOHHM3AallMU HUKC, JaHHAs IIPOBEPKa He:-)(b(beKTI/IBHa.

Ecnu oToOpaxkaeMblii CUTHAI SIBIISIETCS TAKXKe UCTOYHUKOM CHHXPOHHU3AIHY,
JUTS OLIEHKH €T0 YacTOTHI CIIEAYET BOCIOIb30BaThC KOOPAUHATHON CETKOM
nnu Kypcopamu. CpaBHUTE MOTY4EHHOE 3HAYEHUE CO 3HAYEHNUEM YacTOTHI
CHHXPOHHU3AIIMHU, OTOOpaKaeMBIM B NIPaBOM HM)KHEM YTy 3KpaHa. Eciu
3TH 3HAYEHMS CYIIECTBEHHO Pa3IMYaroTCsl, BO3MOYXKHO HAIMYHE UCKAKEHUH
CUTHaJa.

B crenyronieii Tabnuie MpuBeIeHBI 3HAYCHUS MacTaba BpEMEHHU, KOTOPhIC
CJIelyeT UCTONIb30BATh BO N30CKAHNE UCKAKCHUHN TIPU Pa3iIMYHBIX YacTOTaX
CUTHAJIOB M COOTBETCTBYIOIUX YACTOTaX MUCKpeTHu3anuu. [lpu 3HaYeHUsIX
MacmTaba Mo TOPpU30HTAIN, OTBEYAIONIMX MAKCUMAILHOM 4acTOTe Pa3BEePTKH,
UCKKCHHS MAJOBEPOSTHBI BCIICACTBUE OTPAHUYCHUS TIOJIOCHI TIPOITYCKaHUS
BXOIHBIX YCHIIUTENCH ocrmumorpada.

28
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HacTpoiku ans ycTpaHeHUs UCKaXeHWi B pexume BbIGOpKM

Macwrab

BpemeHu Bbi6opok B cekyHay Makcumym
5,0-250,0 HC 1 T'BbIB/C 150,0 My t
500,0 He 500,0 Mebib/c 150,0 My
1,0 MKkc 250,0 Msbib/c 125,0 My t
2,5 MKc 100,0 MBbI6/C 50,0 My t
5,0 mkc 50,0 MBbI6/c 25,0 My t
10,0 MKk 25,0 MBbi6/c 12,5 Mryt
25,0 mkc 10,0 Mbib/c 5,0 My
50,0 mkc 5,0 MBbib/c 2,5 MMy
100,0 mkc 2,5 MBbib/c 1,25 MT'y
250,0 mkc 1,0 MBbIb/c 500,0 kl'y
500,0 mkc 500,0 kBbIB/C 250,0 'y
1,0 mc 250,0 kBbIb/C 125,0 Ky
2,5 mMC 100,0 kBbIO/C 50,0 kl'y
5,0 mc 50,0 kBbIO/C 25,0 kl'y
10,0 mc 25,0 kBbIB/C 12,5 k'Y
25,0 mc 10,0 kBbIO/C 5,0 kly
50,0 mc 5,0 kBbIO/C 2,5k
100,0 mc 2,5 kBbIb/C 1,25 k'Y
250,0 mc 1,0 kBbIG/C 500,0 'y
500,0 mc 500,0 BbIb/C 250,0 'y
1,0c 250,0 BbIb/C 1250 Ty
25¢ 100,0 BbIB/C 50,0 'y
50c¢ 50,0 Bbib/c 250Ty
10,0 c 25,0 BbIb/C 12,5 Ty
250¢c 10,0 BbIB/C 50Ty
500c 5,0 BbIb/C 25Ty

T C npoBHukom 1X nonoca npomnyckaHust orpaHuyeHa Yactotom 6 Mru,

BbinonHeHue namepeHun

Ocummorpa(b OTO6pa)Ka€T I’pa(I)I/IKI/I HaIpsKCHUA 10 BPpEMEHU U MTO3BOJIACT
BBITIOJIHATD PAa3JIMYHBbIC U3MCPCHUA 0T06pa>i<aeM0ﬁ OCHUJIJIOTPpaAMMBIL.

HmeeTcs HECKONIBKO CITOCOOOB BBHITIOMHEHUS U3MEpeHU. MOXKHO HCITONB30BaTh
KOOPIWHATHYIO CETKY, KypCOPBI FIIH Pe3yJabTaThl aBTOMATHIECKUX N3MEPEHHN.

Ocmmnorpadst cepunt TBS1000. PykoBoacTBo nosbp3oBaresns
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MacuwrabHaa ceTka

Kypcopbl

JlaHHBIN METOJ TIO3BOJISIET OBICTPO BBHITOIHUTH BH3YAIBHYIO OIEHKY ITapaMeTpPOB
curHaa. Hampumep, MOXKHO BHU3YaJIbHO OIEHUTH aMIUIATYAY CUTHAJa U
OTIPENIEIINTh, YTO OHA HECKOJIBKO TipeBhimaeT 100 MB.

s mpocThIX U3MEpEeHH MO)KHO BOCTIOIB30BAThHCS MOACYETOM KOIUYECTBA
OCHOBHBIX U IIPOMEKYTOUHBIX JEJICHUNA KOOPAUHATHOW CETKH C MOCIEAYIOINM
YMHOXEHUEM pe3ylibTaTa Ha KO3(QQHULIUEHT MaclITaOupOBaHUSL.

Hanpumep, ecnu Mexay MaKCUMalbHBIM U MUHUMAaJIbHBIM 3HaYCHUSIMH
CHUTHaJIa UMEETCsI IATh OCHOBHBIX BEPTHKAJIBHBIX JEJICHUN CETKU U U3BECTHO,
4to k03 dument macmraduposanus pasen 100 MB/nenenue, To 3HaUeHNE
AMILTUTYABI MOKHO JIETKO BBIYHCIHUTE IO (OpMYIIe:

5 nenenuit x 100 mB/nenenue = 500 mB.

Kypcop

e ———

| _ ”‘f’—
| .\\;\h
| -”‘f’—

L= 7
| T ———

JlaHHBIN METOJ] 3aKTI0UAETCs B IMIEPEMEIICHIH KypCcOpOB (KOTOPBIE BCEraa
0TOOpaXKarloTCs MapaMu) U CYUTHIBAHUH B 00JACTH SKPAHHBIX COOOIIEHUH
3HAYEHUH, COOTBETCTBYIOIUX UX MECTONOJOXKEHUIO. VIMeeTcs nBa ThIa
KypCOpOB: 110 aMIUIUTYJIE€ U 110 BPEMEHU.

[Tpu ncnonb30BaHUK KypCOPOB HEOOXOMUMO YOEIUThCS, YTO B Ka4eCTBE
MCTOYHMKA BBHIOpAaH MMEHHO TOT CHTHAJI, KOTOPBIH TpeOyeTcs U3MEpHTh.

s mcnonp30BaHus KypcopoB HaxXMuTe KHOIKY Kypcop.

Kypcopbl amnnutyabl.  Kypcopsl aMmiuTyasl 0TOOpaXkaroTcst Ha IKpaHe B
BUJIC TOPH3OHTANBHBIX JTHHUHA. C UX MOMOIIBI0 N3MEPSIIOTCS TTapaMeTphl
CHTHAJa M0 BEPTHKAIN. AMIUIUTYB! OTCYUTBHIBAIOTCS OT OTIOPHOTO YPOBHSL.
[Tpu ucnons3oBanuu pynkunu Math FFT (Beictpoe npeobpazosanue Oypne) ¢
HOMOIIBIO STHX KyPCOPOB M3MEPSIETCS aMILTUTYIA CIICKTPa.

Kypcopbl BpemeHn. Kypcopsl BpeMeHH 0TOOpa)atoTcst Ha DKpaHe B BUIE
BEPTUKAJIBHBIX JIMHUH U MO3BOJIIOT U3MEPHUTH ITapaMeTPhl CUTHANIA KaK I10
TOPHU30HTANH, TaK U 0 BepTUKaIN. BpeMs uzMepsieTcs 1o OTHOIIEHUIO K TOUKE
CHHXpOHHU3anuu pa3BepTku. [Ipu ncronb3oBanuu Gynkiun Math FFT (Beictpoe
npeobpazoBanue Pypre) C MOMOIIBIO 3TUX KyPCOPOB U3MEPAETCS 4acToTa.
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Kypcops! BpeMeHH Jar0T TaKKe 3HAYCHUE aMILTUTY/IbI OCIIUIIIIOIPAMMBI B TOUKE,
TJIe ee TepeceKaeT Kypcop.

ABTOMaTHyeckKue C momompio MeHIo «3MepeHus» MOXXHO BBITIONHATE 10 ITSITH aBTOMAaTHIECKUX
mmMepeHuid. [Ipu aBTOMaTHUECKUX H3MEPEHUSIX BCE HEOOXOAMMBIC BEIUMCIICHUS
MPOU3BONATCS ocIuIIorpadoM aproMaTrdeckd. [1ocKkombKy 1is u3MepeHui
WCITOJIB3YIOTCS JaHHBIC B TOUKAX AWCKPETH3AIINN CUTHAIA, TOYHOCTH 3TOTO
METO/Ia BHIIIIE, YeM MPU UCIIOIB30BAaHUN KOOPAMHATHON CETKU WIIH KYPCOPOB.

Pesynbrarsl aBTOMAaTHUECKUX U3MEPEHHU OTOOPaKAIOTCS B MOJISX 00IaCTH
SKpaHHBIX COOOUICHNH. 3HaYEeHUs 3TUX MOl OOHOBIISIIOTCS MPH PETUCTPALUN
ocuuyiorpad)oM HOBBIX JaHHBIX.

Onwucanus u3mepeHuit nmpuseneHs! B miase Cnpagounux. (CM. ctp. 97,
Buinonnenue uzmepenuii.)
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Mpumepbl NPpUMeHeHUA

B aTom pasgene gaH psaa npuMepoB MPpUMEHEHUs AaHHOTro nmpubopa. Ha
YIPOLICHHBIX IpUMepax IEeMOHCTPUPYIOTCS QYHKUIUH ocLuiorpada u
MPUBOISTCS COBETHI 110 HCIIOIB30BAHHUIO JAHHOTO NPpHOOpa U1 U3MEPEHUI.

B BpINoJHEHUE MPOCTHIX U3MEPEHUN
Hcnonp3oBanme GyHKITMH ABTOyCTaHOBKA

Hcnonp3zoBaHne MEHIO U3MEPEHUI AJIS BHIIIOTHEHHS aBTOMAaTHYECKHUX
HU3MEPEHUH.

I/I3MepeHMe ABYX CUTHAJIOB U paCUCT YCUIICHUA.

® JIpuMeHeHHE aBTOMAaTUYECKOro BbIOOpa IPENEIoB U3MEPEeHUH s
HCCIIEJOBaHUS HECKOJIBKUX TOUEK 3aMepa.

B  BrinonHeHre KypCOPHBIX U3MEPEHUM.
Wzmepenne 4acTOTHI M aMITIATYIBI KOJIE0aTeIbHOTO IEPEXOHOTO MpoIiecca.
N3mepenne quTenbHOCTH UMITYIbCA.
W3mepenne BpeMeHH HapacTaHHUA.
®  AHanu3 cHrHania
[IpocMoTp curHaza ¢ BEICOKHM YPOBHEM IIIyMa.
Hcnonb3oBanne QpyHKIUN YCPEAHEHUS ISl OTIEIICHHUS CUTHAIIA OT IIyMa.
H  Perucrpanus OAMHOYHOTO CUTHAJA.
OnTumusanmsi coopa JaHHBIX.
B M3MepeHne 3aepKKU PACIIPOCTPAaHEHHS CUTHATIA.
B CuHXpPOHM3ALY 110 AJIUTEIBHOCTH UMITYJIbCA.
®  CuHXpOHM3ALMS TI0 BUACOCUTHAILY.
CHHXpOHM3aMs 110 TOJISIM B CTPOKaM BHIEOCHTHAIIA.
Hcnonp3oBanne GpyHKINN OKHA U IPOCMOTPA XapaKTePUCTUK CUTHAJIA.

B Anamms muddepeHnrnaIbHOro KOMMYHHUKAITMOHHOTO CUTHAIIA C TIOMOIIBIO
MaTeMaTHIeCKUX (DyHKITHIA.

B [IpocMOTp U3MEHEHHUI UMIIe/IaHCa B CETH C UCIOJIb30BAaHUEM pexkuma XY U
[IOCJIECBEYCHHS.

B Perucrtpauus JaHHBIX

®  JIpenenbHbIE TECTHI
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BbInonHeHWe NPoCTbIX U3MEPEHUIA

WUcnonb3oBanue dyHKuMU

34

ABTOYyCTaHOBKa

[pennonoxum, TpeOyeTCsi MPOCMOTPETh CUTHA B IEMH, TPHYEM aMILTUTY/Ia WU
4acTOTa CHTHaJIa Heu3BeCTHRL. HeoOxommumo OBICTPO MOMYyUYUTh H300paKeHHE
CHUTHaJIa M I3MEPUTH €TO YacTOTY, EPHOA U pa3Max.

f

e —A—o

CH1

YtoObI 6LICTpO MOJIY4YUTh I/1306pa)K€HI/IG CUrHaja, BBIIIOJHUTC CICAYIOIIUC

IEUCTBUA.

1. Haxwmurte kHOTKy 1 (MeHto kaHana 1).

2. Haxwmwure nocnenoBarensHo IIpoonuk P Hanpsikenue P 3atyxanue P
10X.

3. Ecnu ucnons3ytorcs npodHuku P2200, ycraHOBUTE MEPEKITIOUATEIH B
nonoxenue 10X.

4. TlomcoenmHuTe K UICTOYHUKY CHTHAJIa HAKOHEYHUK MPOOHWKa KaHana 1.
IToncoenuHuTe OMOPHBIN BHIBOJ] K OMTOPHOM TOUKE UCCIEAYEMOU CXEMBI.

5. HaxmuTte KHONKY ABTOYCT.

[TapameTpsl ynpaBlieHHs CUTHATIOM (BepTHKAIbHbIC, TOPU30HTATbHBIC U
CHHXPOHHU3aIIMs) OyAyT YCTaHOBJIEHBI OCIIHIIIOrpad)oM aBToMaTHuecku. [Ipu
HEOOXOAMMOCTH MONTYYHTh YIOOHOE ISl pa0OThI M300paXXEHUE CUTHATA 3TU
napamMeTpbl MOYKHO M3MEHHUTh BPYYHYIO.

[MPUMEYAHUE. Ha sxpane 6 obracmu cucHana omoopaxicaromest pesyibmanol
ABMOMAMUYECKUX USMePeHUL, 3a8UCAuUe OM KOHKPEMHO20 MUna CueHaa.

Caenenusi, Kacaroniuecss KOHKPETHBIX OCIIuIIorpadoB cM. B TiiaBe Cnpasounux.
(C™m. ctp. 86, Asmoycmanosxa.)
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BbinonHeHne  Ocuwmmiorpad mo3BoseT BHIIOMHATh ABTOMAaTHIECKIE N3MEPEHHS OOIBITNHCTBA
aBTOMaTMyeckux  OTOOpakaeMBIX CHTHAJIOB.

U3MepeHni

[TPUMEYAHUE. Ecnu 6 none «3nauenue» omobpasicaemcsi 6ONPOCUMenbHulll 3HAK
(?), 9mo o3nauaem, YMo CUSHAL GLIXOOUT 30 SPAHUYLL OUANA30HA UBMEPEHUS.

C nomowwio pyuku Macumaé 0t coomeemcmayoujeco KaHaia @ epynne
«Bepmuk.» (6onvm/0en) ymenvuiume yyecmeumenibHOCMs Uil Ompe2yiupyume
Macwmab no copusonmanu (cex/oen).

I[J'ISI HU3MECPCHHA 9aCTOThI CUIr'HaJa, NIEpruoaa, pasMmaxa, BpEMCHU HapaCTaHUs U
JIIATEIBHOCTH ITOJIOKUTEIBHOTO MMITYJIBCA BBIIIOJIHUTE CICAYHOIINE HeﬁCTBHﬂ.

1. Haxwmute kxHOnKy M3MepeHust, 9TOOBI 0TOOPA3UTh COOTBETCTBYIOINIECE MEHIO.

2. Haxwmure BEepXHIOK (QYyHKIMOHAIBHYIO KHONKY. [losiBUTCS MeHIO MeHrO
n3MepeHui 1.

3. Haxwmure xkHonky Tunm P> Yacrora.
B nosne 3HaueHue MOSBUTCS OCTOSIHHO OOHOBIISIEMBIH Pe3yabTaT H3MEPCHHUS.
4. Haxwmure xHonky Ha3zapn.

5. Haxwmure BTOpyIo cBepXy QyHKIHOHATIbHYIO KHONKY. [losBuTCS MeHIO MeHIo
M3MEpeHui 2.

6. Haxwwure kHonky Tun » Ilepuon.
B mone 3nauenue mosiBUTCS TOCTOSSHHO OOHOBIISIEMBIN PE3yIbTaT H3MEPCHISL.
7. Haxwmure xHonky Haszan.

8. Haxwmure cpenHioro GyHKIMOHAIBEHYIO KHOTIKY. [losiBuTCSt MeHI0 MeHio
HU3MepeHun 3.

9. Haxwmwure kxHonky Tum P Pa3zmax.
B mone 3nauenue mostBUTCS MOCTOSTHHO OOHOBIISIEMBIN PE3yIbTaT H3MEPEHUSI.
10. Haxwmute kHoniky Ha3zan.

11. Haxxmute BTOpyIo cHU3Y (QYHKIIMOHAIBHYIO KHOIIKY. [losiBUTCS MeHIO MeHro

n3MepeHui 4

12. Haxxmute kHonky Tum P Bpems Hap.
B nosne 3HaueHue MOSIBUTCS OCTOSIHHO OOHOBIISIEMBIH Pe3yabTaT U3MEPCHHUS.
13. Haxwmurte knonky Hasan.

14. HaxxmuTe HIKHIOI (QYHKITHOHATBHYIO KHOTIKY. [losBUTCS MeHIO MeHto
HU3MEPEHUHN 5

15. Haxxmute kHonky Tum P JlauT. moa .
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WU3mepeHne aByx curHanos

36

B nonre 3nayeHne noSIBUTCS OCTOSHHO OOHOBIISEMBIN PE3YIbTAT USMCPCHUS.

16. Haxxmute xHonky Ha3san.

CH1
YacroTta
1.000kHz

CH1
Mepuon
1.000ms|

CH1
Pasmax
5.04V

CH1
Bpems Hap.
2.611ps?

CH1
[Onut. non.
500.0us

[Mpeamnonoxum, Ipu TPOBEPKE anmaparypbl Hy’KHO H3MEPHTh KOG PHULIHUEHT
YCHJICHUS YCHIIUTENS 3BYKOBBIX 4acToT. B aToM cityuae nmorpelyercs reHeparop
3BYKOBOTO CHUTHAJIa, KOTOPBIH OBl MOaBal TECTOBBIM CUTHAM Ha BXOJ YCHIIUTEIIS.
[MoaxmounTe nBa KaHajia ocuuIorpada K BXOLy W BHIXOAY YCHIIUTENS, KaKk
MOKa3aHO HWXe. V3MepbTe ypoBHH O0OMX CHTHAJOB U BOCHOJB3YHTECH
MOJTy4E€HHBIMH 3HAYEHUSMHU IJIS1 pacueTa yCUJICHUS.

.

( )

d O

CH1 CH2 j
%
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CH1
Pasmax

2.04v

N

P N ” CH2
Pasmax

206mV
CH1

Frot :Km: -
(

{/

N\

( ‘ \ \ CH?1

/
——

J N T

~ CH1
Het

’,
/

UToObI aKTHBHPOBATH ¥ BRIBECTU HA SKPaH CUTHAJIBI, MOCTYMAIOIINE 0 KaHay |
Y KaHaTy 2 ¥ TOJXYYHUTh Pe3yJIbTaThl H3MEPEHH 10 000MM KaHallaM, BBITTOTHUTE
CJEAYIOIINE NEeUCTBUS.

1.
2.
3.

A

o

10.

11.

Haxxmute kHONIKY ABTOYCT.
Haxwmure kHOnKy M3Mepennsi, 9To0BI 0TOOPAa3UTh COOTBETCTBYIOIIEE MEHIO.

HaxmuTe BepxHIOI0 (YHKITMOHATBHYIO KHOTIKY. [losBuTCsS MeHI0O MeHro
u3MepeHunt 1.

Haxwmure kaonky Mecrounuk » CHI.
Haxwmure xkaonky Tum P> Pazmax.
Haxxmure kHonky Hazan.

Haxwmure BTOpyIo cBepXy (pyHKIIMOHATbHYIO KHOTIKY. [losiBUTCS MeHI0 MeHro
HU3MEpEeHnH 2.

Haxwmure kaonky Mcrounuk » CH2.

Haxwmure xkaonky Tum P> Pazmax.

Haxxmure kHonky Hazan.

ITpocmoTtpute oToOpaxaeMble 3HAYEHUS pa3Maxa CUTHajla B 000MX KaHalax.

KoadduumenT ycuaeHus o HapsHKSHUIO ISl YCHITUTENS PACCUUTHIBACTCS
CIIEAYIOIIUM 00pa3oM.

Yeunenue no nanpsisicenuto = 6bIX00HA AMAAUMYOA/6X0OHASL AMNAUMYOA

Yeunenue no nanpsiocenuro (0b) = 20 ? lg (Vcunenue no nanpsiicenuio)
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MpuMeHeHMe aBTOMaTMYECKOro BbiOopa NpeaenoB U3MepeHuii ans

nccnegoBaHusd CUrHasnoB

B HECKOJIbKUX TOYKaX 3aMepa

[Ipu moucke HewcnpaBHOCTEH B anmapaType 4acTo MPUXOAUTCS ONPEAEIsATh
YacTOTY M CPEIHEKBaApaTHIECKOe 3HAUCHNE HAPSHKEHHS B HECKOIBKUX TOUKaX
3aMepa M CPaBHUBATh 3TU 3HAUCHUS C TAIOHHBIMU 3HaueHusAMH. [Ipu sToMm
HEBO3MOXKHO TI0JIH30BATHCS OPraHaMU YIIPaBIICHYsI Ha JIMIIEBOH ITaHEeNH, TaK KaKk
TIpH 3aMepe B TPYAHOMOCTYITHBIX TOUKAX 3aHITHI 00€ PyKH.

1.
2.

i

e ® 9 o

11.
12.
13.

14.

Haxxmure kHOTIKY 1 (MeHI0 KaHama 1).

Haxxmure kaonky Ilpoonuk P> HanpsokeHue P> 3aTyxaHue U HaCTPOHTE
ocnabiieHre Ha MPOOHHKE, TTOJICOSANHEHHOM K KaHary 1.

Haxwmute KHONIKY ABTOAMANA30H, YTOOB! BKJIIOYUTH aBTOMaTHYECKYIO
YCTaHOBKY TIPEesioB, U BeiOepuTe napametp I1o BepTHK. M TOPU3OHTAJIN.

Haxxmute knonky U3mepenust, 4ToObI 0OTOOPAa3UTh COOTBETCTBYIOLIEE MEHIO.

HaxxmuTe BepxHIOIO (QYyHKIIMOHAIBHYIO KHOTIKY. [losiBuTCSt MeHI0 MeHto
n3MepeHui 1.

Haxwmure kaonky Mcrounuk P CHI.
Haxwmure kaonky Tunm P Yacrora.
Haxxmure xkHonky Ha3zan.

HaxxmuTte BTOpyI0 cBepXy QYHKUHMOHAIBHYIO KHOIKY. [losiBUTCS MEeHIO MeHIo
HU3MepeHun 2.

Haxwmure kaonky Uctounux P CHI.
Haxwmure kaonky Tun P Cp.kB.nuKIa .
Haxmute xHonky Ha3zan.

TMoacoenuHUTE OMOPHBINA BBIBOA M HAKOHEUHHK MPOOHUKA K MEPBOit

Touke 3aMepa. CuuTaiite ¢ 3KpaHa ocipuiorpada 3HAYCHHs YacTOTHI U
CPCAHCKBAAPATHYCCKOIO HAIIPSI)KCHUA IEPpHUOJa U CPAaBHUTE UX C 3TAJIOHHBIMHU
3HAUCHUSIMHU.

[oBTopsiiTe mar i KaKI0W TOYKH 3aMepa JI0 TeX Mop, oKa He OyaeT
HalJIeH HEUCIIPaBHbIM KOMIIOHEHT.

[MPUMEYAHUE. Ecnu pescum asmomamusecko2o 6bl00pa npedenos usmepeHull
BKIIOYEH, NPU KANCOOM nepexooe K HOBOU mouKe 3amepa ocyurnozpag oas
HAWIyyue20 omoopasjiceHus: pe3yivmamog noocmpaugaem macumad no
20PU3OHMANU, MACWMAad NO GEPMUKANU U YPOBEHD CUHXPOHUAYUL.
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BbInonHeHWe KypcopHbIX U3MePEeHUi

WU3mepeHne 4acToTbl

W amnnuTyabl
konebarenbHOro
nepexoaHoOro npouecca

HJ’IH 6I:ICTpOF 0 UBMCPCHUSA XAPAKTCPUCTUK CUTHAJIA 110 BPEMCHU U aMIUJIUTYJC
MOXHO HCIIOJB30BAaTh KypCOPBI.

UTo0BI U3MEPUTH YaCTOTY TIEPEXOTHOTO KOJIEOATEIBHOTO TpoIlecca Ha
HapacTaromeM GpPOHTe CUTHAIIA, BBITIONHUTE CIICTYIOIIHC TeHCTBHS.

1.

I I

&

Haxxmute kHoniky Kypcop, 4To0b1 0TOOPa3UTh COOTBETCTBYIOIIEE MEHIO.
Haxwmure kaonky Tun P> Bpems.

Haxxmure kHoniky Uctounnk > CHI.

Haxwmure dynkironansayto kaonky Kypcop 1.

C moMoIIbI0 YHUBEPCAIBHON PYUKH ITOMECTHTE KypcOp Ha MEPBBIA MUK
KO0J1€0aTeIbHOr0 IIEPEXOIHOTO TpoLecca.

Haxwmure dyHkironanpayto kHonky Kypcop 2.

C moMoIIbI0 YHUBEPCAIBHON PYYKH IIOMECTHTE Kypcop Ha BTOPOH MK
KO0J1€0aTeNbHOr0 IePEXOIHOTO TpolLecca.

B Menro MeHro kypcopa mpocMOTpUTE UHTEPBAT A B 4acTOTY (M3MEPEHHYIO
4acTOTy KoneOaTebHOTO MEePEX0JHOr0 mpolecca).

Tun

+

McTouHmk

£
%

At 540.0ns

AV 0.44V

Kypcop1

80ns]
1.40V|

Kypcop2
720ns

|

| |

| |

=S

‘1IIII:1IHHHHHHHIIII

| El 1/At 1.852MHz
I

| |

| |

|

| =]

8.
9.

0.96V

-~
Haxxmute kaHonky Tunm P> AMnianTyaa.

Haxwmure dyaknmonanpayto kHonky Kypcop 1.

10. C moMo1Ipi0 YHUBEPCATHHOW PYYKH ITOMECTUTE Kypcop Ha TIEPBBIA ITHK

KOJIe0aTeIbHOTO MEPEXOIHOTO MpoLecca.

11. Haxxmute dpyHKunoHansHyr KHOTIKY Kypcop 2.

12. C moMoImp0 YHUBEPCATHLHON PYyUKH IIOMECTUTE Kypcop 2 Ha HIDKHIOIO YacTh

CHTHajia KojaeOaTeJIbHOro IEPEXOOAHOTO MMporecca.
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WU3mepeHue gnutenbHoOCTU

40

uMnynbca

B MeHI0 Kypcopa MOSBUTCS 3HAUYCHHUE aMILTUTY/bI KOJIeOaTenbHOTO
MEPEXOHOTO TMpoliecca.

Tun

- —— T
— —— — — —\‘{: —_—— e — — AcTouHmK
/-

AV 640mV

——

Kypcop 1
/ 1 1.46V

Kypcop 2|
820m

[pennonoxum, mpu aHaau3e GOPMbI UMITYIIbCA HEOOXOAMMO ONPEACIUTH €T
JUTATEIIBHOCTD. [[JIs1 3TOTO BBITIOTHUTE CICAYIOIINAE ECHCTBHUSA.

1. Haxwmute kaonky Kypcop, 4To0b1 0T06pa3uTh COOTBETCTBYIOIIEE MEHIO.
Haxxmute kHonky Tunm P> Bpems.
Haxxvute knonky Ucrounnk > CHI.

Haxwmure dynknmonaneayto kHonky Kypceop 1.

ook W

C noMonipi0 YHUBEPCATHLHON PYyUYKH TIOMECTUTE KypCOp Ha HapacCTAIOIHH
(hpoHT UMITyIIBCa.

&

Haxmure dhyaknnonanpHy0 KHONIKY Kypcop 2.

7. C moMomrsi0 YHUBEPCATHLHOW PYyYKH TIOMECTHTE KYpCOp Ha 3aHHA PPOHT
HMMITyJIbCA.

B menro Kypcop O6yayT 0ToOpakeHbI pe3yabTaThl CIETYIONINX H3MEPEHUN.
®  [lonoxeHue BO BpeMeHH Kypcopa | OTHOCHTENTbHO MOMEHTA CHHXPOHH3AIINH.
®  [lonoxeHune BO BpeMeHH Kypcopa 2 OTHOCHUTEITbHO MOMEHTA CHHXPOHH3AIINH.

B HuatepBan A, paBHBIH N3MEPEHHON JUTHTEILHOCTH UMITYJIbCA.
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~ T Tun

. .

McToYHmK

At 500.0ps
1/At 2.000kHz
AV 1.38V

| |

| | Kypcop 1
| | 0.00s
| |

I I

| |

— 1.00

[TPUMEYAHUE. B menio Hzmepernus 8 uucie agmomamuieckux usmepenull
00CmynHo usmepetue genudunsl [JIumensHoCmb NOLONCUMETbHO20 UMNYIbCA.
(Cm. cmp. 97, Boinonnenue usmepenuil.)

MMTPUMEYAHUE. Jlannoe usmepenue maxaice omoopaxcaemcs npu 6blbope nyHKma
«O00oun nepuod meanopay 6 merio «Aemoycmy. (Cm. cmp. 88, Ilpamoyeonvrule u
UMNYIbCHbIE CUSHATBL.)

WU3mepeHue BpemeHn  Ilocie n3MepeHns AIMTENBHOCTH HMITYJIbCA MOXKET BOSHUKHYTh HEOOXOAUMOCTD
HapacTaHWsi  ONPEICIHTH BPEMs ero HapacTanus. Bpems Hapactanus 00bIYHO H3MEPSCTCS
Mexny ypoBHsimu cursana 10 % u 90 %. UtoOsl u3MepuTh BpeMs HapacTaHus,
BBINOJIHUTE CJICAYIOIUE IEHCTBUA.

1. Ilosepnute B rpymme «lopnu30oHT.» pydky MacmTad (cex/men) Tak, 9ro0bl
0TOOpa3uIIcs HapacTaomyii GPOHT CUTHAA.

2. C nomomsio pydek Macmrad (Bonbr/nen) u Ilosiokenue B rpymnie
«Beptuk.» nobeitecs, 4TOOBI CUTHAN 3aHUMaJl OKOJIO IISITH JeTICHUH 10
BEPTHKAIIH.

3. Haxwmure xHOnKy 1 (MeHIO kaHana 1).
4. Haxwure kHonky Boabt/men » Touno.

5. C momompro pyukn Macmrad (BonbT/en) B rpymie «Beptuk.» mobeiitecs,
9TOOBI CUTHAJI 3aHUMAJI POBHO IIATH JICJICHUIT 110 BEPTHKAIN.

6. C momompio pyuku IloJioxkenue B rpymnme «BepTuk.» ycTaHOBUTE
OCIIMJUIOTpaMMy IO LIEHTPY dKpaHa; TOMECTUTE JTUHHUIO pa3BepTKU CHUTHANa
Ha 2,5 Ne’eHus HUKE [IEHTPa KOOPAUMHATHON CETKU.

7. Haxwmure kHonky Kypcop, uTo061 0TOOpa3uTh COOTBETCTBYIOLIEE MEHIO.

8. Haxwure kHonky Tun » Bpems.
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9. Haxwmure kHonky Mcrounuxk P CHI.
10. Haxxmute pyHkunonansHyr kHonky Kypceop 1.

11. C moMomIsio yHUBEPCATBLHON PYUYKH MOMECTHTE Kypcop Ha TOUKY, B KOTOPOH
OCIIIJUIOTpaMMa CUTHAJIA TIepeceKaeT BTOPYIO OT LCHTPa JIMHHUIO CETKU B
HWKHEW MTOJIOBHHE 3KpaHa. DTOT YpOBeHb cooTBeTCcTBYET 10 % 0T ypoBHSA
cUrHana.

12. Haxwmute dhyHKIMOHANBHYIO KHOIKY Kypcop 2.

13. C nomo1s0 yHUBEpPCAIbHOM pyYKH IOMECTUTE Kypcop Ha TOUKY, B KOTOPOit
OCIMJUIOTpaMMa CUTHaJla IepecekaeT BTOPYIO OT LIEHTpa JIMHUIO CETKU B
BEpXHEH MOJOBHHE IKpaHa. DTOT ypoBeHb cooTBETCTBYET 90 % OT ypOBHA
CUTHaJa.

3uagyenue At B MeHIo Kypcop u ecTh Bpems HapacTaHHs CUTHAJA.

5 penexwi

Tun

¥

I
A
McTouHmK
;

/ At 140.0ns
1/At 7.143MHz
/ AV 2,08V

Kvpcop 1
-80.0ns|
-1.02V]|

Kypcop 2
60.0ns
1.06V

v

\
L
1
\
\
i
=

| g’

o

— ._\.<.

]

[TPUMEYAHUE. B menio usmepenus 6 uucie asmomamuieckux usmepenuil
docmynHo usmepeHnue epemeru napacmanus. (Cm. cmp. 97, Boinoinenue
usmeperuil.)

[TPUMEYAHUE. Jlannoe usmepenue maxaice omobpasicaemces npu bloope NyHKma
«Hapacmarowuii pponmy 6 menio «Aemoycmy. (Cm. cmp. 88, [Ipamoyeonvhule u
UMAYTIbCHbIE CUSHAIBL.)
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[Mpeanonoxum, TpedyeTcst MOAPOOHO MPOaHATH3UPOBATh CUTHAI C BEICOKUM
YPOBHEM IIymMa, oToOpakaeMblil Ha ocruiuiorpade. OxXumaercsi, 4TO CUTrHa
COZIEP’KUT ropasno 0oJbllie JaHHBIX, YEM €T0 TeKyllee 0TOOpakeHHe Ha SKpaHe.

MpocmoTp curHana c
BbICOKMM YPOBHEM LIyMa

CIIeAYIOIINe TeHCTBUSI.

1.

2. Haxwure pyaknmnonanpHyro KHONKy Ik, merek.

Ilo BHCHIHEMY BUY CUT'HAJIa MOXHO 3aK/IIIOUYNUTH, YTO B CXEME CIIMIIIKOM BBICOKHIM
YPOBEHL LTyMa. Yro0OBI FJ'IY6)KC MpOoaHAJIM3UPOBATH 3TOT IIYM, BBIIIOJHUTC

Haxxmute kHonky COOp JaHHBIX, 4TOOBI OTOOPA3UTh COOTBETCTBYIOLIEE
MEHIO.

B pexnMe NMKOBOTO AETEKTUPOBAHMS O0Jiee PE3KO BBIACIAIOTCS OCTPHIC
BBIOPOCHI IIyMa B CHUTHAJE, 0COOCHHO €CJIHM YCTaHOBJIEHO OONbIIOE 3HAYCHHE
BPEMEHHOH pa3BEePTKH.

Ocmmnorpadst cepunt TBS1000. PykoBoacTBo nosp3oBaresns
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OTtaoeneHue curHana or
wyma

Teneps TpeOyeTcs MpoaHaTU3UPOBaTh POPMY CHTHAIA, UTHOPUPYS IIyM. UTOOBI
CHU3UTH YPOBEHb CIyYaifHOTO IIyMa Ha 3KpaHe OoCIruiorpada, BEITOIHUTE
CIEAYIOUIUE IEUCTBUA.

1.

2.
3.

Haxxmure kHonKy COOp JaHHBIX, YTOOBI OTOOPA3UTH COOTBETCTBYIOIIEE
MEHIO.

Haxxmure pynknmnonanpHyro kHOKy CpenHee.

Ucnonpayiite QyHKIMOHAIBHYIO KHOTIKY YCpeaHeHue i IPOCMOTpa
BJIMSIHUS KOJTMUECTBA YCPEIHEHNH Ha BUJ OCLMIIJIOTPaMMbI CUTHAA.

[Tpu ycpenHeHnn ypoOBEHb CIyYaifHOTO IIyMa CHHKAeTCsl, 4TO o0ierdaer
IIPOCMOTP CUTHasa. B mpuBeneHHOM HIDKe IpUMEpE MOCIIe YIATICHHUS IIIyMa
HPOSBIIINCH NIEPEXOJHbIE KoIeOaTeIbHbIe MPOLECCHl HA HApacTaloLIeM U
HUCXOIIIEM (PPOHTAX CUTHAA.

Perncrpaumsa ogMHOYHOro curHana

44

[IpeanonoxuM, B yCTpoicTBE CHU3HMIIACH HAJCKHOCTh pabOThl TepKOHOBOTO
pene u TpeOyeTcs U3yuuTh 3Ty npobnemy. Bo3MoxHO, €10 B TOM, 4YTO IpU
pa3MBIKaHHU peJle Ha €ro KOHTAKTaX BO3HUKAET HCKpa. Pere MOXKET 3aMBIKaTbes U
pa3MBIKaThCS HE Yallle, 4YeM IMPUMEPHO OJIMH pa3 B MUHYTY, TO3TOMY HaIlpsDKEHHUE
Ha peJie HeoOXOANMO PETUCTPUPOBATh KaK OJMHOYHBIH CUTHAL.

JI1s1 HacTPOUKH PETUCTPAIH OJUHOYHOTO CUTHAJIA BEITIOTHUTE CIICIYIOTHE
IEUCTBUA.

1.

[NoBepuute pyukn Macmrta6 (Bonst/nen) B rpymme «Beptuk.» 1 MacmTad
(cex/nmen) B rpynme «[OpU30HT.» B COOTBETCTBHH C OXKHIACMBIMU
IMana30HaMHU Ul CUTHAA.

Haxxmute kaonky COop AaHHBIX, 4TOOBI OTOOPA3UTh COOTBETCTBYIOLIEE
MEHIO.

Haxmute dyHkunonansnyro kHonky Iuk. perek.

Haxxmute kHOTIKY MEHI0 CHHX, YTOOBI OTOOPAa3UTh COOTBETCTBYIOIIEE MEHIO.
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5. Haxwmure xHonky Kpyruszna P Hapacr.

6. C nomouipbio pydkd YPOBeHb YCTaHOBHTE I YPOBHS CHHXPOHU3ALUU
HanpsDKEHHE, CpelHee MeXIy HaNPsDKCHUAMH 3aMKHYTOTO U Pa30MKHYTOTO
peie.

7. Haxwmure kHonky QOQUHOYH 3aMyCK, 4TOOBI HAYaTh COOP JaHHBIX.

[Ipu pa3mbikanny pese OyeT BHITOTHEH 3aIyCK U PErHCTpanus COOBITHS.

OnTumusaums [epBast ocumorpaMMa rmoka3blBaeT Hauyajao pa3MbIKaHUsS KOHTAKTa peJie B
PErMcTpaUMmu AaHHbIX  TOUKE 3armycka. DTO0 COOBITHE COMPOBOXKIACTCS CHILHBIM OCTPBIM BBIOPOCOM,
YKa3bIBAIOIIMM Ha JpeOe3r KOHTAKTOB U HATMYINEe WHAYKTHBHOCTH B CXEME.
NHIyKTUBHOCTH MOXKET BBI3BaTh UCKPEHUE KOHTAKTOB M MPEKICBPEMEHHBIM
OTKa3 peJe.

Jlnst oNTUMHU3aLUKN HACTPOUKHU MEPEe CHATHEM CIICAYIOIIEr0 OTCYETa MOXKHO
W3MEHUTH IapaMeTphl YIPaBJICHHUs CUTHAIOM (II0 BEPTHKAJIH, I10 TOPU30HTAIH
Y MapaMeTpsl CHHXpoHM3anuu). [Ipu cremyromeil perucTpaiy curHaia ¢
HOBBIMHU HacTpoikamu (IIpH MOBTOPHOM Ha)KaTWX KHONKH OQOIUHOYH 3aIIyCK)
oToOpakaeTcst Oonee AeTalbHast KapTHHA MOMEHTA Pa3MbIKaHUS pelie.
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W3mepeHune 3aaepxkn pacnpocTpaHeHUs cUrHana

46

[Ipeanonoxum, UMEETCs MOA03pEHUE, YTO B MUKPOIPOIIECCOPHOIN cUCTEME
BPEMEHHOI MTapaMeTp TaKTOBBIX UMITYJIHCOB ITaMSTH HAXOJUTCS Ha Kparo
JOIyCTHMOTO nuana3ona. Hactpoiite ocummtorpad mis m3MepeHus: BpeMeH!
3aIePKKU MEXKIY CUTHAJIOM BBIOOpa MUKPOCXeMBI CS U BBIXOIHBIM CUTHAJIOM
MHUKPOCXEMBI TTAMSITH.

,
,
{

b O

7’

Tun

I

I /

| McTOuHMK
1 fcit
I

A

At 20.00ns

1/At 50.00MHz
AV 0.28V

IAvAvARE R
il

Data | U U [ -0.20
Kypoop2

70.0ns

- _H |<_ 0.08v

s u3mepeHust BpeMEeHU 3a1CpKKHA CUTHAIJIA BBIIIOJHUTE CIIEAYIOIIME TEHCTBHUS.
1. HaxmuTe KHONIKY ABTOYCT JJIsi CHHXPOHH3AIMH YCTONYHNBOTO OTOOpaskEeHUSI.

2. C moMoIIpio OpraHoB yrpaBiieHHs (10 BEPTHKAIH U 110 TOPU3OHTAIIH)
yCTaHOBUTE YAOOHOE I paboThl H300paKeHue.

Haxxmute kHonky Kypcop, 4To0s1 0TOOpa3uTh COOTBETCTBYIOIIEE MEHIO.
Haxwmure kaonky Tun P> Bpems.

Haxwmure kaonky Mcrounuk P CHI.

AU .

Haxwmure ¢ynkiponansayto kaonky Kypcop 1.
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7. C noMoIIbl YHUBEPCATbHON PyYKH IIOMECTUTE KypCOp Ha aKTUBHBIH (PPOHT
curnana CS.

8. Haxwmure QpyHxnuonansHyto kHonky Kypcop 2.

9. C noMouIbi0 YHHBEPCATBHON PYYKH IIOMECTUTE BTOPOI Kypcop Ha PpoHT
BBIBO/IA JJAHHBIX.

3naueHne At B MEHIO Kypcopa U eCTh 3a/IepKKa PacIpOCTPAaHEHUST MEKIY
OCIMJUIOrpAaMMaMH CUTHAJIOB. DTO 3HAYCHUE IOCTOBEPHO, TaK KaK IS
OCHMJIJIOTPAaMM OOOMX CHTHAJIOB 33J]aHO OJIMHAKOBOE 3HAYCHHE MaciiTaba mo
TOPU30HTAIH (CEK/IEN).

CVIHXpOHVI3aLIMF| no nMnynbcy onpep,enel-u-loﬁ ANUTeNbHOCTU

[IpeanonoxuM, 4To U3MEPAIOTCS UIUTEILHOCTH UMITYIbCOB B enu. Kpaiine
Ba)KHO, YTOOBI BCE UMILYJILCHI UMEJIH ONPENEIECHHYIO JJIUTEIbHOCTh. B 3TOM
HeoOxonuMo yoeauTthesi. CHHXpOHU3AMS 10 (PPOHTY MOKa3bIBAET, YTO CUT'HAI
HUMeeT NPaBUIbHYIO (GOPMY, & Pe3yIbTaThl H3MEPEHHUS ATUTEIBHOCTU UMITYTbCOB
HE OTIM4aloTCs OT cnenudukanuii. Tem He MeHee, OCTalOTCsl HEKOTOPhIE
MOJI03PEHUS.

1t HACTpOIKK Ha IPOBEPKY UCKAKEHUI NJIUTENBHOCTH UMITYJIECOB BBIIIOJHUTE
CJEAYIOIINE NEUCTBUS.

1. HaxmuTe KHOIKY ABTOYCT TSI CHHXPOHU3AIUN YCTOMIHMBOTO OTOOPaKCHUS.

2. B meHIO «ABTOYCT» HOKMHTE (YHKITHOHAIBHYIO KHOTIKY Il JIRIE:
MIPOCMOTPA OJHOTO IMKJIa CUTHAJIA ¢ OBICTPBHIM U3MEPEHUEM JITTUTSILHOCTH
HAMITYJIbCA.

Haxxwmurte kHOnKy MeHI0 CHHX, YTOOBI 0TOOPa3UTh COOTBETCTBYIOIIEE MEHIO.

Haxxmure xkaHonky Tunm P> UmmyJisc.

Haxwmure kaonky Mecrounuk » CHI.

S N A W

C nomonipio pydkd YpOBeHb B TpyIIIe «3amyck» yCTaHOBUTE YPOBEHb
CHUHXPOHHU3aIIMH BOJIM3U HIYKHEH TPaHUIIBI CUTHATIA.

7. Haxwure kHonky Korna » = (paBHO).
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8. C momonipio YHUBEPCAILHOW PYYKH YCTAHOBUTE JUIUTEIBHOCTh UMITYIIBCA,
MTONTyYeHHYIO ITPU H3MEPEHUH Ha mare 2.

9. Haxwmure kHOnKy Pa3znoe P> Pesxkum P> OObIuH .

[TosBUTCS cTaOMIBHOE I/1306pa)KGHI/IG (¢ CHHXpOHH3aHH6ﬁ 0 CTaHAAPTHBIM
HUMITYJIbCaM.

1. Haxwmure pynknmonansHyro kHonKy Korma u BeiOepure #, <, wim >,
[Ipu HaMUYKMK UCKAXKCHHBIX UMITYIbCOB, COOTBETCTBYIOIINUX YKa3aHHBIM
YCIIOBHUSM, BBITIOJTHACTCS 3aMyCK CHHXPOHU3AIUH.

[MPUMEYAHUE. 3nauenue wacmomsi CUNXpOHU3AYUU HOKA3BIBACH YACMONY
cobvimuil 3anycka cunxponusayuu. OHa modcem Oblmb MeHblUe YACHONbl
BXOOHO20 CUSHALA, USMEPEHHOU 8 PENCUME CUHXPOHUZAYUU NO OIUMETbHOCTIU
uMnynvCa.

CuHXpOHM3auua No BuaeocurHany

48

[Ipennonoxum, BEITIONHIETCS MTPOBEPKA BUICOCXEMBI MEAMIIMHCKOTO TTprbopa
U Tpebyercss 0ToOpa3uTh BBHIXOMHOW BHAcOCUTHAN. Ha BbIxonm mogaercs
Buneocurdan craumapra NTSC. /[ momydeHns cTabuiIsHOTO N300pakKeHIS
MCIIOJIb3YETCSl CHHXPOHU3AIUS TI0 BUCOCHUTHAITY.

750
N ;
1 —
OO R
CH 1
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NMPUMEYAHUE. B 6orvuuncmee sudeocucmem ucCnonb3yemcs Kabens ¢
conpomugnenuem 75 Om. Bxoowvl ocyunnozpaga ne nosgonsiom obecneuums
COCNACOBAHHYIO HUZKOOMHYIO HA2PY3KY. sl ycmpanenus amniumyoHou
noepeuwHOCmU, 6bI36AHHON HECO2NACOBAHHON HACPY3KOU U OMPANCEHUSIMU,
NoOKIoYUme MeAHcoy KOAKCUATbHbIM Kabenem ¢ conpomueneruem 75 Om om
UCMOYHUKA CUSHANA U BXOOHBIM PA3LEMOM OCYUNLOSPADA CONACYIOWUL
nepexoouux 75 Om (Tektronix 011-0055-02 unu ananoeuunbsiii).

ABTOoMaTnyeckasn. UToObl BKIIOYHTH CUHXPOHHM3AalHMIO I10 IMOJIAM BUACOCUTHAJIA,
BBITIOJIHUTC CJICAYIOIIHC JICHCTBHSL.

1. Haxwmute kHONIKy ABTOYCT. [loCIe 3aBepiiieHus aBTOYCTAHOBKH Ha 3KpaHe
ocrmutorpada Oyzmer oToOpaXkeH BUICOCUTHAI, CHHXPOHU3UPOBAHHBIN 110
BceM moisiM (mapametp Bee moJist).

[Tpu BKITIOUEHHO# (YHKIMH aBTOYCTAHOBKH OCIMILIOrpad ycTaHaBIUBaeT
mapametp CraHmapr .

1. B meHto ABTOYCT HaXXMUTE (QYHKITHOHATBHYIO KHONIKY HeueTHoe moJie niu
YeTHoeE moJjie, YTOOBI BBIIOIHUTE CUHXPOHHM3alHUIO TOJIBKO IO HCUCTHLBIM
WJTU YETHBIM TOJISIM.

BpyyHyto. DTOT anpTepHATHBHBIN METO CHHXPOHU3AIUH TPEOYET BHIMTOTHEHHUS
OoupIero Komu4ecTsa AericTBuid. OmMHAKO I HEKOTOPBIX THITOB BUIEOCUTHAJA
CJIeyeT UCMOIb30BaTh UMEHHO €ro. s CHHXpOHU3AIlMU BPYYHYIO BBITTOJIHUTE
CJIEAYIOIINE NEHCTBUS.

. Haxwmwute xHonky 1 (MeHro kanana 1).

Haxwmure xkaonky Tum Bxoma » AC.

Haxxmute xHOTIKY MEHI0 CHHX, YTOOBI OTOOPAa3UTh COOTBETCTBYIOIIEE MEHIO.

Haxwmure BepxHIOI0 (yHKIMOHATIBHYIO KHOIIKY U BhIOEpHTE 3HaueHne Buaeo.

Haxwmure kaonky Mecrounuk » CHI.

S N A W N =

Haxwmure ¢yHkiponansHyo KHONKy CMHXPOHM3. U BEIOEpUTE 3HAUCHHE
Bce noasi, HeueTHoe nmoJie i UeTHoe moJie.
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CMHXpOHM3auusa no
CTpOKaM BUAeOCUrHana

Haxmute knonky Crangapt P NTSC.

C nomoristo perynastopa Macmrad (cex/nen) B rpyrie « Opu30HT.»
M3MCHHUTE MacTad 1Mo TOPU30HTAIHM TaKHM 00pa3oM, 4TOOHI IoIie
0TOOpakajaoch Ha SKpaHe MOJTHOCTHIO.

C nomomkto pyuykn MacmTad (Bonbr/Ien) B rpymme «BepTHk.»
OTPEryIupyHTe BEPTUKANBHBIN pa3Mep N300pakeH sl TAKUM 00pa3oM, YTOOBI
Ha 9KpaHe 0TOOpaskaJiCsi BECh BHCOCHTHAI.

ABTomaTtuyeckas. Takke MOKHO MPOCMATPHBATH CTPOKH BHCOCHUTHANIA B
npenenax mous. YToObl BKIIFOYUTH CHHXPOHHU3AINIO TT0 CTPOKAaM BHUJICOCHTHAIA,
BBITIOJTHUTE CJICAYIONTUE NCHCTBU.

1.
2.

Haxxmute kHOTIKY ABTOYCT.

Haxxmute BepxHIOI0 (DYHKIMOHAIBHYIO KHOIIKY U BbIOEpUTE 3HAYECHUE
CTpoka a1 CHHXpOHM3AIMU 110 BceM cTpokaM. (MeHio « ABTOycT»
BKTIOUaeT 3HaueHus Bee ctpoku u HoMep cTpoku.)

BpyuHylo. DTOT anmbTepHATHBHBIA METOJ] CHHXPOHH3AIUHU TPEOYyeT BBIMOTHCHUS
Oopirero KonudyecTsa AeiicTBuil. OIHAKO TSI HEKOTOPBIX THITOB BUAEOCUTHAA
CIeAyeT UCIOb30BaTh UMEHHO €ro. J[J11 CHHXpOHU3aIlu1 BPYYHYIO BBIITOJIHUTE
CIEAYIOLIUE IEUCTBUA.

1.
2.
3.

Haxxmute kHOnKy MeHI0 CHHX, YTOOBI 0TOOPa3UTh COOTBETCTBYIOIIEE MEHIO.
HaxxmuTte BepxHIOIO (GyHKIMOHATBHYIO KHOIIKY M BBIOepHTe 3HaueHIe Buaeo.

Haxwmure dyHKIIMOHANBHYIO KHONKY CHHXPOHHM3. W BEIOCPUTE 3HAYCHUC
Bce cTpoku, mubo BeiOepute 3HaueHre HoMep CTPOKM ¥ C TIOMOIIBIO
YHHUBEPCAJIBLHON PYUKH 3a/1aliTe HOMEDP CTPOKH.

Haxxmure kaonky Cranmaapt » NTSC.

C nmomomipio perymsitopa Macmrad (cex/men) B rpymme « opu3oHT.»
M3MEHHUTE MacuITald 1Mo TOPU30HTAIN TAKMM 00pa3oM, YTOOBI CTPOKA BHICO
oTro0Opakanach Ha SKpaHe MOJHOCThIO.

C nomorneto pyukr Macmrad (Bonbr/nen) B rpymnne «BepTuk.»
OTpETYINPYHUTE BEPTUKAIBHBIN pazMep U300paKeHUsT TaKUM 00pa3oM, 4TOOBI
Ha dKpaHe 0TOOpaXkaJicsi BECh BUIEOCHUTHAIL.
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BxopgHoit BugeocurHan

WUcnonb3oBanue pyHkumn  PyHKIMsA OKHa (MacIITaOMPOBAaHUE) MO3BOJISAET U3y4aTh ONPEAEICHHYIO 00IacTh
OKHa Ansl NpocMoTpa  CUrHama Ge3 M3MCHCHHs H300paXCHNs Ha OCHOBHOM 9KpaHe.

ocuunnorpamMme! HJ’IH ACTAJIbHOI'O IIPOCMOTpa CUrHaJia LIBETOBOM CUHXPOHHM3alMU B MMPEABIAYIIIEM

npuMepe 06e3 U3MEHEHHS OCHOBHOTO W300pakeHUs BHITIOIHUTE CICAYIOIIIE
JIEWCTBUSL.

1. Haxwmute kHOnKy Topu3 MeHI0 7 BBIBOJIa COOTBETCTBYIOIIETO MEHIO U
BbIOepuTe 3HaueHne OCHOBHOe.

2. Haxwmure QyHKIHOHAIBHYIO KHOTIKY 30HA OKHA.

3. C nomouipo pyukr MacmrTad (cex/men) B rpynme «[ Opu30HT.» BeIOEpHTE
sraueHue 500 He. DTo 3HaYeHHE OYyNET MCIOIB30BATHCS JUIA 00JIACTH
PaCIIMPEHHOTO MPOCMOTPA.

4. C nomousto pyuku IoJiokenue B rpynne « OpU30HT.» pa3MECTUTE OKHO
TaK, 9TOOBI OHO OXBaTHIBAJIO OOJIACTh CHTHAJA, KOTOPYIO HEOOXOIMMO
POCMOTPETH Oosiee MOAPOOHO.
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1. Haxwmute QyHKIIMOHATBHYIO KHONKY OKHO, 9TOOBI OTOOPa3UTh MOAPOOHBIN
BHJI BEIOPAaHHOW 00JIaCTH CHUTHAJIA.

2. C momomrsto pyukn MacmrTa6 (cex/men) B rpynme «[Opu30HT.» HacTpoiTe
PACIIMPEHHBIN MPOCMOTP YaCTH CUTHAJIA.

21)151 MEPEKIIIOYCHUSA MCKIY OCHOBHBIM PCKHUMOM IIPOCMOTPA U PEKUMOM OKHa
CJIy’Kat (I)YHKLII/IOHB.J'IBHLIC kHonkd OcHoBHOEe 1 OKHO B MeHIO 110 TOPU30OHTAJIN.

e
——:——>

<
<—_E_—

AHanus nwd)q)epeHuMaanoro KOMMYHUKALUWUOHHOIO CUrHana

HYCTB B JIMHUH HOCHC,HOB&TCHLHOﬁ nepeaayn JaHHbIX BO3HUKAIOT ICPUOANICCKUC
HEMOJIaAKU U UX NIpUYUHA NPCAIIOIOXKUTCIBHO 3aKI0YacTCd B HU3KOM

KauecTBe curHana. YToObl MMPOBCPUTH YPOBHHU U BPEM HApaCTaHUA CUT'HAJIA
nepeaayn AaHHbIX, HaCTpOﬁTG ocunnnorpa(l) JJIs 0TO6pa)K6HI/I$I CHHMKa IIOTOKa
IOCJICAOBATCIIbHBIX TaHHBIX.

ITockombky curHan siBisiercst muddepeHnnaIbHbIM, U ONITUMAIBHOTO
MIPEICTABICHUSI UCTIONIB3YETCsl MaTeMaTndeckas QYHKIUS ociuiuiorpada.
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MMPUMEYAHUE. Yb6eoumeco, umo oba npobnuka komnencuposansl. Paznuuus 6
KoMneHcayuu npoOHUK08 Oy0ym vleisoemsb Kak oumudxu 6 ouggepenyuaiviom
cueHarne.

Jlst otoOpaskennst nudPpepeHnanTbHBIX CHTHAIOB B KaHajgaxX 1 1 2 BBITOITHHUTE
CJEAYIOIINE NEeUCTBUS.

1.

2.

Haxwmure kaonky 1 (MeHro kaHana 1) u ycTaHOBUTE 3HaYSHHE MTapaMeTpa
I[Ipoonuk » Hanpsixenue P 3aryxanue paBHbM 10X.

Haxxmute kHOTKY 2 (MEHIO KaHana 2) ¥ YCTaHOBHUTE 3HaYCHUE TapaMeTpa
[poonuk P> Hanpsixenue » 3aryxanue paBapM 10X.

Ecnu ucrionssyrorest npodauku P2200, ycTaHOBHTE MEepEeKII0YaTen B
nonoxkenne 10X.

Haxxmute kHONIKY ABTOYCT.

Haxwmure kHOTTKYy MaTemMaTika, 9T00B OTOOPa3UTh COOTBETCTBYIOIIEE
MEHIO.

Haxwmure ¢pyHKIMOHANBHYIO KHOTIKY Onepanus 1 BEIOEpHUTE 3HAUECHHUE -.
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7. Haxwmure ¢pynknuonansHyto kHonky CH1-CH2 ans otobpakenus: curana
Pa3HOCTH O0TOOpa’kaeMbIX CUTHAJIOB.

8. UroObI yCTaHOBUTH MOJIOKEHNE MIIM MAcIITad pacueTHON OCIHUILUIOTPaMMBI,
BBITIOJTHUTE CJICAYIOIUC Hel‘/‘ICTBI/IH.

a. OtxirounTe 0ToOpakeHHe CUTHAIOB KaHAIOB 1 U 2 Ha 3KpaHe.

b. C momompio pydexk Macmrad u Ilosoxenue B rpymme «BepTuk.»
JUIS KaHAJIOB 1 W 2 M3MEHUTE MacIuTad U MOJIOKCHHE PAaCUCTHON
OCIMJITIOTPAMMBI.

YrtoObl mOMy4uTh OOJIEE CTAOMIBHOE OTOOpaskeHNE, HAXKMUTE KHONIKY OIMHOYH
3aMyCK IS KOHTPOJISI pETHCTPAMU CUrHaNA. [Ipy KakJoM Ha)kaTUH KHOIIKU
OauHOYH 3anmycK ocHWIIOrpad perucTpUpyeT MOMEHTAILHBI CHUMOK ITOTOKA
IUQPOBHIX JaHHBIX. [l aHamM3a CHrHajla MOXKHO MCIONB30BaTh KypCOpbI

WIIM aBTOMAaTHYECKHE U3MEPEHHS JTHO0 COXPaHUTh OCHMIUIOTPaMMY IS
HOCIIETYIONIET0 aHaAIN3a.

np0CMOTp U3MEHEeHUN UMneaaHca B CETH

[Ipennonoxum, uTo pazpabaTeiBagMasi cxemMa OyleT SKCIUTyaTHupOBaThCs B
IITUPOKOM JIMAIa30He Temreparyp. TpeOyeTcs OleHUTh BIUSHUE BHEIIHEH
TeMIIepaTypbl Ha UMIICIaHC LICTIH.

HOI[KJ'IIO‘H/ITC OCI_[I/IJ'IJ'IOI‘pa(b K BXOY U BBIXOAY CXCMbI U U3MCPHTC U3MCHCHUA
XapaKTCPHUCTHK, 06yCJ'IOBJ'I6HHBI€ HU3MCHCHUSIMU TCMIICPATYPhI.
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HJ’IH IMPpOCMOTpPa CUTHAJIOB HAa BXOJ€ U BbBIXOJC CXEMEI B (bOpMaTC BeIBOJA XY
BBITIOJIHUTC CJICAYIOIIHC )IeﬁCTBPIH.

1. Haxwmure kHOTKy 1 (MeHro kaHana 1).

2. Haxwmure nocnenoBarensHo [Ipoonuk » Hanpsiskenue P> 3aryxanue P>
10X.

3. Haxwwure kHOTKY 2 (MEHIO KaHama 2).

4. Haxwmwure nmocnenoBarenpHo [Ipoonuk P Hanpsixkenue P> 3aryxanue P
10X.

5. Ecnu ucnons3yrorea npoOuuku P2200, ycTaHOBHUTE MEPEKITIOYATENN B
nonoxenue 10X.

6. Ilomkmrounte MpOOHKK KaHaia 1 K BXOAY CXeMBI, a MPOOHUK KaHala 2 — K
BBIXOLY.

7. HaxMure KHONKY ABTOYCT.

8. C momompro pyuek Macmrad (BonbT/men) B rpymnne «Beprux» nobeiitech
MIPUMEPHOTO PaBCHCTBA aMILIUTY/] OTOOPaKaeMBbIX CUTHAJIOB CO BCEX KaHAJIOB.
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9.

Haxxmute kHOTIKY DKpaH, 4T00BI 0TOOPA3UTh COOTBETCTBYIOIIEE MEHIO.

10. Haxxmute kHonky @opmar P XY.

Ha sxpane ocummnorpacga nossstcs purypst Jluccaxy, mpeacTaBisioniie
BXOJHBIC Y BBIXOIHBIC XaPAKTEPUCTUKU CXEMBI.

11. C nomoueio pyyek Macwmrad u [onoxenune B rpynne «Bepruk.»

YCTAaHOBHUTE U300pakeHue, yIoOHOoe IS paboTHI.

12. Haxxmute kaomniky IlocaecBed. » Heorpanuu.

Pernctpauus gaHHbIX

[Ipu m3MeHeHnu TeMIieparypsl OCIeCBeUeHNE Ha DKpaHe OyIeT oTpaxarb
U3MEHCHHUS HCCIEAYEMBIX XapaKTEPUCTUK CXEMBI.

[Ipennonoxum, TpedyeTcs UCIONb30BaTh OCIMILIOrpad Ui 3alUCH JaHHBIX 3
WCTOYHHKA Yepe3 ONpeelICHHbIC TPOMEXYTKH BpeMeHH. MO)KHO HACTPOHTH
YCIIOBHSI CHHXPOHHU3AIMHU, YTOObI ocumiiorpag depe3 omnpenesieHHbIe
HPOMEKYTKH BPEMEHH COXPAHSJI BCE 3apETHCTPUPOBAHHBIE CUTHAIIBI C
uHpOopMaImel o BpeMeHn Ha 3arnomuHaromem USB-ycrpoiicTse.

1.

56

HactpotiiTe ocummiorpad Ha UCIONB30BaHUE TPEOYEMBIX yCIOBUH
CHUHXPOHHU3AIMK AJIs1 cOOpa AaHHBIX. BcraBbTe 3amoMuHaloIIee
USB-yctpoiictBo B USB-pa3beM Ha nepenHel naHemnu.

Haxxmute Ha nepenneii nanenu kHonky CepBuc.

B mosiBuBIIIEMCST OOKOBOM MEHIO HOXKMHTE KHOMKY Permcrpanusi JaHHbIX,
9TOOBI 0OTOOPA3UTh COOTBETCTBYIOIIEE MEHIO.

Haxmute B 60KOBOM MEHIO KHOTIKY Permcrpainusi 1aHHBIX, 9TOOBI BEIOpATh
Bxai. TIpu oToM akTuBUpYyeTcs QyHKIHS perucTpauuy TaHHbix. Korma ata
(GyHKIMS BKIIOYEHA, HO 3allyCK eIlle He MPOM30IIeN, Ha ocuuiorpade
otoOpakaeTcs cooOrieHne: «Peructpanus TaHHBIX — OXKHUTaHUE 3AITYCKa.

Iepen BrmtoueHrEM (QYHKLIUHM PETUCTPALIMU JAHHBIX CIELyeT NpeIBapUTeIbHO
BBIOPaTh UCTOUHHUK CUI'HAJIA, IJIUTEIBHOCTD U HAIKY.

Haxwmwure kHOnKy McTOUHMK, YTOOBI BEIOpaTh HCTOYHUK CUTHATA IS
perucTpanuu JaHHBIX. MOXKHO UCIIOIB30BaTh OJJUH U3 BXOJAHBIX KaHAJIOB WU
pPacCUYeTHYIO OCHMIIOrPAMMY.

Haxxmute kHONKY JIUTENBH-TH CTOJIBKO pa3, CKOJIBKO MoTpedyercs,

WIN UCTOJIB3yHTE MHOTO(QYHKIMOHATIBHYIO PYyUKY IUIS BEIOOpA HYKHOU
JUTTENBHOCTH PerucTpanuy curuaiga. Bo3MoxHbIe BapuaHThl BEIOOpaA: OT
0,5 no 8 waco ¢ npupamenuem 30 MUHYT U OT 8 10 24 4acoB ¢ MpUpaALIEHUEM
60 MmuHyT. MOKHO TaKke BrIOparh pexkuM HeorpaHud., 4To0bI 3ayCTUTH
PETUCTPALMIO JaHHBIX 0e3 OrpaHUYEHUsI BO BPEMEHH.
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Haxwmure kHOnKy BeIOpaTh manky, 4ToOBI yKa3arh, T/Ie CIIeyeT COXPaHHUTh
cobpannyro nHDOpManuio. B mosBuBIIEMCs MEHIO MOJKHO WIJIM BHIOpATh
CYIIECTBYIONIYIO TIAIIKY, WM 3a7aTh HOBYIO Tarky. [lociie 3Toro Haxxmure
kHonKy Hazan, yToObl BEpHYThCSI B OCHOBHOE MCHIO PETUCTPALIUU JIaHHBIX.

3amycTuTe cOOp MaHHBIX, HAITPUMEDP, HAXKATHEM Ha TIepeIHeH TaHeH KHOTIKU
Onunoun 3amyck win Ilyck/crom.

Korna Ha ocummnorpade 3akaHuuBaeTcsi 3aTpe0OBaHHAsT ONIepalHs
pEeTHUCTpalliy JaHHBIX, HA HEM oToOpaxkaeTcs coolieHne «Perucrpanus
JAHHBIX BBITIOTHEHAY», U (DYHKIIHMS PETUCTPAINN OTKITFOYaeTCSI.

[IpeanonoxuM, TpebyeTcst HCIOAB30BaTh OCIMIIIOrpad, 9TOObI OTCIICKHUBATD
COOTBETCTBHE aKTHBHOTO BXOAHOTO CUTHaJIa IIa0JIOHY U COOOINATh, IPOLIENT HIIH
He TPOIIeN TECT, B 3aBUCUMOCTH OT TOTO, JIEKHUT JIM BXOJAHOM CUTHAJI BHYTpHU
TpaHMLl, YKa3aHHBIX B IAOIOHE.

1.
2.

Haxxmute Ha nepenneii manenu kHonky CepBuc.

B mosiBuBIIeMcst 60K0BOM MeHI0 HakmuTe KHOTKY IlpeneabHbIi TecT,
4TOOBI 0TOOPAa3UTh COOTBETCTBYIOIIEE MEHIO.

Bri6epute B 60KOBOM MeHIO MyHKT MCTOYHHMK, YTOOBI 3a/1aTh NCTOYHUK
CHTHaJIa, KOTOPBIH OyJleT CpaBHUBATHCA C MAOIOHOM MPEJCTHLHOTO TECTA.

Bri6epure mynkt CpaBHUTD €, YTOOBI YKa3aTh MIa0JIOH PEISTHHOIO TECTa
AJid CpaBHCHHUA C TCCTUPYEMBIM CUT'HAJIOM, BLI6paHHBIM n3 MeHio McTouHUK.

Haxxmure B O0koBOM MeHIO KHOTIKY HacTpoiika mabona, 9To0b

3a/1aTh TPAHMIIBI TSI CPABHEHIS C CUTHAJIOM MCTOYHHMKA Bxozda. 1llabmon
MOKHO CO3/IaTh UCXOS M3 BHYTPEHHEH WM BHEIIHEH OCIMLIOTPAMMEI C
HCTOJIb30BAHUEM TOPU30HTATIBHOTO U BEPTHKAJIBHOTO AOMYCKOB. Ero Takike
MOXHO CO3/IaTh C TIOMOIIIBIO paHee COXPAaHEHHBIX MapaMeTpOB IIabIoHa.

B nosiBuBmIEMCs GOKOBOM SKpaHHOM MEHIO BBIITOJHHUTE CIICAYIOLIHE
JIEUCTBUSL:

Haxxmmure KHOIIKY I/ICTO‘IHI/IK, YTOOBI 3a1aTb MECTOIIOJIOXKECHNEC NCTOYHHKA
CHUrHajia, uCroJb3yeMOoro ajs Co3aaHusd mabioHa MMpeaACJILHOro TeCTA.

Haxxmute kHonky Ilpenesi mo BepTHUKAJM U C IOMOIIBIO YHUBEPCATIbHOM
PYYKH YCTaHOBUTE 3HAUYEHHUE IpeJelia Mo BEPTUKAIHU (B JENEHUAX IO
BEPTUKAIN), C TOMOLIBIO KOTOPOTO TPH CO3AaHUM Ia0I0OHa TECTa MOXKHO
WU3MEHATH OCLMIIOIPAMMY HCTOYHHKA B BEPTHUKAJIHLHOM HAIPaBIICHHH.

Haxxmute kaonky ITpeaest mo ropu3oHTANM U C TIOMOIIBI0 YHUBEPCATbHON
PYYKH YCTAHOBHTE 3HAUCHHE Mpeesa Mo TOPU30HTAIH (B ICICHHUSIX O
TOPU30HTAIN), C TIOMOIIIBIO KOTOPOTO MPH CO3JJAHUH IMA0IOHa TECTa MOXKHO
HU3MCHATH OCIHIUJUIOTpaMMy MCTOYHHKA B TOPU30HTAJILHOM HAIlPAaBJICHUH.
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Haxwmure xHonky [IpuMeHUTH MIa6JI0H, 9TOOBI COXPAHUTH OCHUAILIOTPAMMY
mabJIoHa IS OTIOPHOTO KaHaja, BEIOpaHHoro B MeHIO HazHaueHue.

Haxxmute kHonky HazHaueHnue, 4ToObI 3a71aTh MECTOIIOJIOKEHHE 00IacTH
OTIOPHOM MaMATH, UCIIOIB3YEMOM JJIsl XpaHEeHUs abIoHa MPeeIbHOTO TECTA.

Haxxmute kaonky OTo0pakars madaoH 1 BeiOepuTe 3HaueHUE BRI nmn
BbikJ1, yToObI 0TOOpaXxaTh MM HE 0TOOpaXkaTh COXpaHEHHBIH MIa0JIOH.

Haxxmure kHONKy /leficTBHe PH HAPYIIEHUH U B MOSBUBIIEMCS MEHIO
BbIOEpUTE JEHCTBHIE, KOTOPOE JOKHO OyAeT NPEeaNpUHITO OCIMIUIOrpadoM
rocie oOHapyXeHHs HapymeHnss. MoxHo BeIOpaTs COXpaHUTh OCIHMILIOTP.
i CoXpaHMTh U300paskeHHe.

Haxwmure kHONKy OCTaHOBHTD MOCJE U C TIOMOUIBIO MOSIBUBIIEHCS
KHOIIKU C TEM K€ CaMbIM UMEHEM 33]aTh YCIOBHE OCTAHOBKH MPEAEIHHOIO
tecta. Beioepure Kosmu-Bo ocu-rpamm, KonnyecTBo HapymeHui miu
JIUTeNbH-Th U C IIOMOILBIO0 YHUBEPCAIBHON PyUKU YCTaHOBHUTE Tpedyemoe
KOJIMYECTBO OCLMIUIOTPaMM, KOJIMYECTBO HAPYIICHUH MM MPOMEKYTOK
BpEeMEHH (B CEKYHAaX) A0 OCTAaHOBKHU. Tarxke MO>KHO BBIOpaTh BapHaHT, IIPU
KOTOPOM TE€CT OCTAHABINBAETCSA BPYyUHYIO.

Haxxmute kHonky TecT AJisi HEPEKITIOYEHNS MEXTY 3aIllyCKOM M OCTaHOBKOH
npenensHoro Tecra. Ilocime Toro kak BBl OCTAHOBUTE TECT, HA DKpaHE
ocrmiuiorpaga OyaeT oroOpakaTbest CTaTUuCTHKA Tecta. OHa BKIIFOYaeT o0Iiee
KOJTMYECTBO MPOBEPOK, KOJTHMUECTBO MPOIIEANTNX MTPOBEPOK U KOIUIECTBO
cboes.

Ocmmmiorpadst cepur TBS1000. PykoBoAcTBO monbp30BaTeNs



BbicTpoe npeobpasoBaHue Pypbe

OTa maBa coAepKUT MoapoOHOE ONKcaHue CIIOCOOO0B UCTIONB30BaHUS PEKUMA
Math FFT (beictpoe npeobpazoBanue dypre). Pexxum BIID nmo3Bomnser HaliTi
YaCTOTHBIE KOMIIOHEHTHI (CIIEKTp) CUrHaia Bo BpeMeHHoU obnactu (Y T). Pexum
BII® ncnonp3yercs A MPOCMOTpPA CIEAYIOMNX THIIOB CUT'HAJIOB:

AHAJIN3 TAPMOHUYCCKUX COCTABJIAIOIIUX B CCTAX NUTAHUSA,
HU3MEPCHUEC TaPMOHUNYCCKUX COCTABIAIOIINX U HCKaXXCHUHU B CHCTCMAX;

OIMPEACICHUC XapAKTCPUCTUK ITYMOB B UCTOYHHKAX MMOCTOAHHOI'O
HaIIPSXKCHUS,

TECTUPOBAHHE UMITYITbCHOTO OTKJIMKA (PUIBTPOB U CHCTEM;

aHaJ M3 BUOpaIuy.

Jlist uconms3oBaHus peknMa bI1Id HeoOXOMMMO BBITTOHUTE CIICAYOIIHE

JEUCTBUS:

B 33/1aTh HCTOYHHK CHT'Haja (BO BpEMEHHOH 00acTh);

®H  otobOpas3uts cnexTp BI1D;

B BpIOparh THI oKHa BIID;

B HAaCTPOWTH YaCTOTY BHIOOPKHU IJIsi OTOOPAKEHUs] OCHOBHOM YacTOTHI U
rapMOHMK O€3 HaJIOKEHUS CIIEKTPOB;

¥ JCIIOIB30BATh AJIEMEHTHI YIPABIECHU MacIITaOOM AJIs yBEIUUEHHS CIIEKTPa;

|

MPOBECTH U3MEPEHUS CIIEKTPa C UCIIOIh30BaHHEM KypCOPOB.

YcTaHoBKa napameTpoB CUrHana Bo BpeMeHHOW 06nactu

[lepen ucnonp3oBanuem pexunma bIID HE0Ox0AUMO YCTaHOBUTH apaMeTpPhl
curHana Bo BpemeHHoi obnactu (YT). 171t 3TOr0O BBIIIOIHUTE CIIEAYIOIIUE

IEUCTBUSL.

1. HaxMuTe KHOTIKY ABTOYCT [T OTOOpakeHus curHaia Y T.

2. C nomompio pyuku Ilono:xkenue B rpymie «BepTHK.» MTOMECTUTE
n3o0pakeHue curHana Y1 B IEHTp Mo BepTHKaJIU (Ha HYJIEBOM JIEIEHUN).
DT0 00ecCIeunT NPaBUILHOE 0TOOPAKEHHE 110 CTOSTHHON COCTABJISIONIEH TIPH
BI1®.

3. C nomompsto pyuxu Iomosxkenne B rpynmne « OpU30HT.» MOMECTUTE

aHAIIM3UPYEMYIO YacTh curHaia Y T B cpeHue BOCEMb JIeJICHUN Ha SKpaHe.

s pacuera criektpa BII® B ocrmmtorpade ucmonb3yrorcs 2048 Touek
CpeIHeil yacTH CHUTHaJjla BO BpeMeHHOU 00macTu.
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4. C momomsto pyuku Macmrad (Boabr/nen) B rpymmne «BepTuk.»
OTPETYIIMPYHTE BEPTUKATLHBIN pa3Mep N300paKeHUS TaKUM 00pa3oM, 9TOOBI
Ha 3KpaHe oToOpakancsa Bech CUTHAJ 1enukoM. Eciu oroOpaskaercst He Bech
cUrHal, ocuuuiorpad Moxer AaTh ommOouHbIe pe3ynbTarel BI1O (3a cuet
N00aBJIeHUs] BBICOKOYACTOTHBIX COCTABIISIOLINX ).

5. C momomipio pyukn Macmrad (cex/nen) B rpynne «l opu3oHT.» noadepute
Tpebyemoe paspernieHue 1 crekTpa bI1d.

6. Ecmu Bo3aMOXXHO, HacTpoTe ocnuiuiorpad Ha oToOpakeHHe HECKOIBKHUX
MIEPHUOJIOB CUTHAJA.

[Tpu noBopore pyuku Macmrtad B rpymnme «[Opu30HT.» AJst BeIOOpa Oomnee
OBICTpOH pa3BepTKH (0TOOpakeHHE MEHBILETO KOJMYECTBA MIEPHUOOB) B
crnekrpe bBII® oroOpaxaercs Oonee MUPOKUI TUANA30H YaCTOT U CHUKAETCS
BepOSITHOCTh nckakeHuid bIID. (Cm. crp. 63, HUckasicenus BIIP.) OnHako
[IPU 3TOM YaCTOTHOE pa3pelieHue ocuuiorpada CHIKAETCs.

Jns HacTpoiiku otoopaxkeHust BIID BHIMONHUTE CIIEAYIONIHE JCHCTBUS.

1. Haxwmute kHONIKY MaTemMaTHKa, 9TOOB 0TOOPa3UTh COOTBETCTBYIOIICE
MEHIO.

2. Haxwmure kHonky Onepanus P BIID.
3. Bribepute kaHam, sIBISIONUICI HCTOYHUKOM Jyis onepanuu BI1D.

Bo mMHOrUX ciydasx ocuusutorpad mo3Bosser noiay4ars crektp BIID gaxe 6e3
CHUHXPOHHU3AIUN BPEMEHHOTO CUTHaNIA. B 0COOCHHOCTH 3TO CIPABETUBO IS
MIePUOANICCKUX U CITyIaiHBIX CUTHAJIOB (IITYMOB).

[MTPUMEYAHUE. Hecmayuonaphoie cucnanvt u naxkemol UMnyibco8 Heobxooumo
CUHXPOHUZUPOBAMb MAKUM 00PA30M, YMOOblL OHU PASMEWATUCH KAK MOICHO
bnudice K yeHmpy dKpaua.

MakcuMainbHas 9acToTa, KOTOPYIO 0€3 OMMO0K MOKET H3MEPHUThH TG POBOI
ocruiorpad B pexxuMe OIU(PPOBKU B PeaibHOM BPEMEHH, PaBHSCTCS TIOJIOBUHE
YacTOTHI IUCKPETH3AIMH. DTy 4acTOTY Ha3bIBAIOT YacToroi Halikucra. [[ns
9acTOT BHIIIE YacTOTH HallKBUCTa CKOPOCTh PETHCTPAIH OTCUETOB SBISETCS
HEJ0CTAaTOYHOM, UTO MPUBOAUT K HCKakeHUIM bIID. (CMm. ctp. 63, HUckaoscenus
BII®.)

[Tpu maTemaruueckoit 06padotke B criektp bIID curnana mpeobpasyrorcs
3HadeHns 2048 HeHTpaTbHBIX TOYEK CHTHANIa BO BpEMEHHOW OONacTH.
Pesynprupytomuii ciektp BII® conepxkut 1024 Touku ot 0 'l 10 4acToThI
HaiixBucra.
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O6bruHO criektp BII® Ha 3kpaHe ckUMaeTcs 0 TOpU30HTaNH 10 250 Touek, HO ¢
rmoMoIeo GyHkuu MacmtadupoBanus bII® MoXHO pa3BepHYTH CIIEKTP, YTOOBI
0oee oAPOoOHO 0TOOPA3UTh €r0 KOMIIOHEHTHI B Kax 10k u3 1024 Toyek TaHHBIX.

MMPUMEYAHUE. Yacmomnas xapaxmepucmuka ocyuiiozpagpa no
BEPMUKATLHOMY KAHALY UMeenm NoL02Ull cnao evluie noaochl nponyckanus (40
MIy, 60 MI'y, 100 MI'y uau 200 MI'y, 6 3asucumocmu om mooenu, uiu 20 My
npu 6KIIOUEHHOM 02PaHUYeHUU noA0Cyl nponyckanus). Taxum obpazom, cnekmp
BII® mooxcem codepoicams OelicmeumenbHy uHpopmMayuo o Yacmomax eviule
nonocwl nponyckanus ocyunioepaga. OOHaKo 3HAYeHUs AMIIUNYObL 8OIUIU UTU
eblule 8epxXHell Yacmombl NOJOCbL NPONYCKAHUS He MO2YM CUUMAMbCs MOYHbLMU.

OtobpaxeHue cnekrpa b

Haxwmure kHonky MaTeMaTHKa, 4TOOBI OTOOPa3UTh COOTBETCTBYIOIIECE MEHIO.
BriOepute kaHAI-HICTOYHUK, aJTOPUTM OKHA U KO3 uiuent ypenuienus bI1O.
OnHOBpEMEHHO Ha 3KPaH MOKHO BBEIBECTH TOJBKO OAWH CIieKTp BI1D.

MapameTp BMN® HacTpoiiku Onucanue
MicTouHmK CH1 (K1), CH2 (K2) Bribop kaHana, senstoLLerocs uctouHukom brid.
OkHo XeHHUHra, Nnockoe, NPSMOYT. Beibop tuna okHa BI®;(Cm. cTp. 62, Bbibop okHa bI10.)
Macuutab brMo X1, X2, X5, X10 W3meHeHne maciutaba BrN® no ropusoHtanu; (Cm.
CcTp. 64, YsenuyeHue u U3MEHEHUe NOMOXeHUs chekmpa
Bro.)
1
—M
Tek 11 W Trig'd  Pos:?80.0 kHZ _ MATH
: Operation
r SR F T
| - PE— |
3 = OcHosHas
CH1 rapMOHMKa
M
1 Window
S Hanning
7 FFT Zoom TapMoHMKa
[ [T T 11 1] s ik II l!l‘lw Lol ‘: i
CH 1 10dB 50.0 kHz (1.00 MS/s) Hanning
N g | N [

2 3 4 5

1. YacroTa Ha UEHTpaJIbHON JTUHUU CETKH.

2. Macmrab no Beprukany, a1b Ha nenenue (0 1b = 1 B,y).
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3. Macmrab no ropu3oHTaIH, YacTOTa Ha JelICHUE.
4. Yacrora AUCKpETU3aIlUH, BBIOOPOK B CEKYH/TY.

5. Twun oxna BIID.

OKHO CHI)KaeT MpocaunBaHUe CHEKTPaIbHBIX 4acToT B criekTp bIID. IIpu
BBIMOJTHEHUH OBICTpOro MpeobpazoBanus DPypre npeanoaaracTcs, 4T0 BpeMEHHOM
CHUTHAJ OBTOpsieTcs OeckonedHo. [ menoro uncna mukios (1, 2, 3, ...)
BPEMEHHOI CUTHaJl HAYMHAETCS U 3aKaHYMBAETCS Ha OTHOM U TOM K€ YPOBHE U B
(opMe curHasa OTCYTCTBYIOT Pa3phIBEI.

[Ipu HeleoM YKcie IUKIOB CUTHANIA BO BPEMEHHOM 00JIaCTH HavYaubHas U
KOHEYHAs TOYKW UMEIOT pa3Hble ypoBHU. [lepexon oT HauaabHOH K KOHEYHOH
TOYKE TPUBOIUT B Pa3phiBy B (hopMe CHUTHAJA, YTO B CBOIO OYEpE/Ib BBHI3HIBACT
MOSBJIEHNE BHICOKOYACTOTHBIX COCTABIISIONIUX MTEPEXOHOTO MpoIecca.

CurHan Bo
BPEMEHHOM
obnactu (YT)

LleHTpanbHble
<~ 2048 Todek
LaHHbIX

VWY
A

Bes npumeHeHus okHa

IIpuMeHeHue OKHA K CUTHAITY BO BPEMEHHOM 001acTH U3MeHseT GpopMy CHUrHaia
TakuM 00pa3oM, 4TO HayaJlbHOE M KOHEUHOE 3HAYCHUE COMIIKAIOTCS, B PE3yJIbTaTe
Yero yMeHbIIAeTCs BEeINYMHA pa3phIBa.
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CurHan Bo
BPEMEHHOMN
obnactu (YT)

LleHTpanbHble
2048 To4vek
LaHHbIX

v

MoTo4e4Hoe
YMHOXEHUe

DyHKUMA
OKHa
(XeHHUHr)

H) <

~

BpemeHHowm
curHan nocne
npUMeHeHna
OKHa

o
1

C npuMeHeHneM oKHa

&

Oyukus Math FFT Bkmouaet Tpu mapamerpa okHa BII®. Kaxnoe okHo
MPEACTaBIAET cOOOH KOMIIPOMHCC MEXKIY Pa3peIICHHEM 10 YaCTOTE U TOYHOCTHIO
aMIUIMTYAHBIX U3MepeHnil. BriOop okHa ompezensieTcss He00X0IUMOCThIO
M3MEPEHUS] KOHKPETHBIX BEIMUYUH U XapaKTEPUCTUKAMU UCXOJHOTO CUTHANA.

OkHO U3mepeHue MapameTtp
XeHHWHra Meproaunyeckue Bonbluas TOYHOCTL MO YacToTe, HO
OCLMANorpamMmbi MeHbLUAsi TOYHOCTb MO aMMIUTYAE Mo
CPaBHEHMIO C NIIOCKMM OKHOM
nnockoe Mepuoamnyeckue bonbLias TOYHOCTL N0 amnauTyge,
ocuMnnorpammi HO MeHbLUasi TOYHOCTb NO YacToTe No
CPaBHEHMIO C OKHOM XEeHHUHra
MpSIMOYT. Wmnynbcel u CneyuanbHoe OKHO [N1st CUrHamoB, KoTopble
nepexofHble He MeloT pa3pbiBoB. OHO (hakTU4ecku
npoLeccsl 9KBMBANEHTHO OTCYTCTBUIO OKHA

Korna ocuustorpad perucTpupyer CUrHaji BO BpeMEHHOM 00JIaCTH, COJep KAl
TapMOHHKH C YaCTOTaMH BBIIIE YacTOThl HallkBHCTa, MOTYT BOSHUKATh HEKOTOPEIE
mpobnemsbl. (Cm. crp. 60, Yacmoma Hatixeucma.) CKOpOCTb pEruCTpamuu
OTCUETOB HEJJOCTATOYHA JIJIsl 4aCTOT, MPEBHIMIAOIIUX YacToTy HalikBucTa. D10
MPUBOJUT K HOSBJICHHIO HU3KOYaCTOTHBIX TAPMOHUK, 3€pKATbHBIX OTHOCHTEIIEHO
gacTtoTel HalikBucra. Takue nmapa3uTHbIE TAPMOHHKH HAa3bIBAIOT MAPA3UTHBIMH
COCTABJISIONINMH.
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YcTpaHeHue napasuTHbIX

rapMOHUK

]=— YacToTa Haiikeucta
(nornoBWHa YacToTbl
LMcKpeTU3aLmm)

Amnnutyna

. II || Il B I
b

YacToTa ¢ ‘ ‘ ‘

MapasuTHble dakTnyeckume
rapMOHVKM YacToTbl

e

s ycrpaHeHHs apa3uTHBIX TAPMOHUK MONPOOYHTE MPUMEHUTD CIIEAYIOIINE
MEpBHL.

m  C nomoinkto pyukn Macmrad B rpyrre « opu3oHT.» (cex/nen) 3agaiite 6omnee

BBICOKOE 3HAYEHHE YaCTOTHI AUCKpeTH3anuu. [10CKoIbKy ¢ yBeTndIeHneM
YaCTOTbI JUCKPECTU3ALUN YBCIIMUUTCA 4aCTOTa HaﬁKBHCTa, mapasuTHBIC
rapMOHUKH OyIyT 0TOOpakaThCsl Ha MPaBUIBHBIX YacToTax. Eciu Ha skpaHe
0TOOpakaeTcs CIMIIKOM MHOTO TAPMOHHK, MOXKHO YBEITHUUTh pa3pelieHre
criektpa BII® ¢ momomrsio mapamerpa «Macmtad bI1Dy.

®  Ecnu HeT HEOOXOOUMOCTH MPOCMAaTPUBATh TApMOHUKH Bhime 20 M,
3amaire s napaMmerpa [lopor m.n. 3HaueHue Bxi.

®m  [IpumeHnTe BHEUTHUN QUIBTP K UCXOIHOMY CHUTHAIY, YTOOBI OTPAaHUYNUTh
JMaIa30H ero rapMOHMK 3HaueHHeM Hike yacToTsl HalikBucra.

B Omnpenennre napa3uTHHIE TAPMOHUKHA W UTHOPUPYHTE HX.

®m  Vcronp3yiiTe CpeAcTBa yIpaBIeHUs MacITaboM U Kypcopbl JUTsl YBEIUYSHHS
U BBINIOJIHEHUS U3MepeHuil B criekrpe bIID.

YBenuyeHue U uameHeHue nonoxeHus cnekrpa bro

MonoxeHue n macwTab no

64

rOpPU3oHTaNun

Jlns BeIMoHEeHUs u3MepeHuit B criektpe bIIM MoxxHO HCTonb30BaTh yBETUYCHNE
MacmTaba u Kypcopsl. [l yBenumueHus MacmTaba mo TOPH30OHTAIN CITYXKUT
napametp ocuuuiorpada Macmrad BII®. Jlns yBenndeHus Mo BEPTUKATH
MCIOJIB3YIOT AIIEMEHTHI YIIPABICHUS BEPTUKAIBHON pa3BePTKOM.

[TapameTrp MacmTab bI1® mo3Bomsiet pacTsaHyTh criekTp bII® mo ropuzonTamn

0e3 U3MEHEHHS YaCTOThI AUCKpETU3aluu. HOCTyHHLI CJICaAyronume KO3(1)(I)I/I]_II/IGHTLI

MacmrabupoBanus: X1 (mo ymomuanuto), X2, X5 n X10. Korga ucnoneyercs
ko3 durreHT X1 ¥ CUrHAI pa3MEINIeH 10 IEHTPY KOOPAMHATHON CETKH, JICBOU
rpanutieit apnsercs yactota 0 'y, a mpaBoit rpanuneit — yactota Hailiksucra.
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[Mocne npumenenus: Mmacmtabuposanus crekTp bII® pactaruBaercs
OTHOCHUTEJIbHO LICHTPAJIbHOM JIMHUU CeTKH. [IpyruMu cioBaMH, IIEHTpajIbHas
JIUHUS CETKH SBIISETCS OCHIO JUIS YBEIHUYEHHS 10 TOPU3OHTAIIH.

s cnura cnexrpa bII® Bnpaso nosepuute pyuky Iloosxkenue B rpymme
«l'OpHU30HT.» 110 YacoBOU cTpenke. s COBMELIEHUS LIEHTPa CIIEKTPA C
LEHTPaIbHOMN JINHUEN CETKH HAXXMHUTE KHOIIKY YCTAHOBUTH HYJIb.

MonoxeHue n macwtab no  Pyuku ynpaBieHus BepTHKaIbHOW pa3BEepTKOH MO3BOJISIOT PEryIUpPOBATh
BEePTMKanu MacmTal U nojoxeHue oroopaxaemoro crnekrpa bBIID mia coorBeTcTByOIIETO
kaHaia. Pyuka MacmTad B rpynne «BepTHk.» M0O3BOISET BBHITOIHSIT
MacmTabuposanus ¢ koddpdunuentamu X0.5, X1 (mo ymonuanumw), X2, X5 u
X10. Cnekrp BII® pactsaruBaeTcst o BEpTUKaIN OTHOCUTENBHO Mapkepa M
(pacrookeHHOH Ha JIEBOM Kparo dKpaHa pacdeTHOU OTIOPHON METKU KPUBOH).

Uto0bI IepeMeCTUTh CIIEKTP JUIA TAHHOTO KaHala BBEPX, HOBEPHUTE PYUKY
IMonoskenne B rpymnme «BepTuk.» Mo 4aCOBOM CTPEIIKE.

WU3mepeHune cnektpa BIP ¢ nomoubo Kypcopos

Jyia criekTpa MOXHO BBITIONHUTH CIEAYIOIIME Ba U3MEPEHUS: aMITUTY/bI
cnekTpa (B 1b) 1 yactoTs! (B ['11). AMmIuTyna u3MepseTcsi OTHOCUTENBHO YPOBHS
0 b, rne 0 nb paBHsAeTcA 1 By,

Kypcops! MOXHO MCIIOIB30BaTh AJIS M3MEPEHUH pH Jr000M yBennueHuu. s
9TOTO BBINOJIHHUTE CJIEAYIOIUE 1eHCTBUS.

1. Haxwmure xHOTIKY Kypcop, 94To05I 0TOOpa3UTh COOTBETCTBYIOIIECE MEHIO.
2. Haxwmwure kaonky Mcrtounux » MATEM.

3. Haxwmwure QpyHKInOHaNBHYIO KHONIKY Tvn 1 BEIOEpHTE MapaMeTp AMILTATYAA
nnu Yacrora.

4. Jlns nepemeneHus Kypcopa 1 U Kypcopa 2 UCIONIb3yIOTCS YHUBEpCAJIbHbIE
PYyYKH

T'opusoHTaNbHBIE KYPCOPHI CITYKAT ISl U3MEPEHMSI aMIUTUTYABI, & BEPTUKAIbHBIE
Kypcopsl — IUIs u3MepeHus yacToTel. Ha skpane otoOpaxaercsi nmpupalleHue
MEXIY ABYMs Kypcopami, T. €. 3Hau€HHEM B IIOJIOKEHUH Kypcopa | 1 3HadeHuem
B MOJIOKEHUH Kypcopa 2. [lpupamieHue paBHsercss aOCOMIOTHOW BETMYMHE
pa3HOCTH 3Ha4eHUH Kypcopa 1 MuHYyC Kypcop 2.
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Ky|pcOpbl aMnauTy bl KYPCOpbI YacToTbl

W3mepenus 4acTOTHl MOKHO MPOBOJHTH, HE UCTIONB3YS Kypcopbl. Jlist aToro ¢
nomo1nbto pyuku Horizontal Position (ITomoxkeHue mo ropu3oHTaIN) TOMECTUTE
TapMOHHKY Ha IICHTPAJIbHYIO JIMHUIO KOOPAWHATHON CETKH M OMPEACTUTE
3HAUCHHE B NIPABOM BEPXHEM YTy DKpaHa.
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3anomMmuHarowee yctponctso USB u nopTbl yCTPOUCTB

B s10i1 maBe onncano ucnons3oBanue nopros USB (Universal Serial Bus) ans
BBITIOJIHEHHUS! CIISAYIOMUX 3a/1a4.

B CoxpaHEHHE W BBI30B OCHHJUIOTPAMM M HAaCTPOEK, a TaK)Ke COXpaHEHUE
CHHUMKOB JKpaHa.

®  [leyarb CHUMKa 3KpaHa.
B Jlepemgaya ocimiIorpaMm, HaCTPOEK U CHUMKOB 3KpaHa Ha [1K.
B JIMCTaHIIMOHHOE YIPABJICHHUE OCIMILIOrpadoMm.

st pabotel ¢ mporpammubIM obecrieuenueM PC Communications 3amycTure ero
1 00paTUTECh K AIIEKTPOHHOHN CIpaBKe.

MopT 3anomuHatowero yctponctea USB

Ha nepenneii nanenu ocuwiorpada uMeeTcst HOPT 3allOMHUHAIOIIETO
ycTpoiictBa USB, B KOoTOpBII BCTaBIsieTcs 3anioMuHaromiee ycrpoiicrso USB,
MpeaHa3HadYeHHOe T XpaHeHus (aitmo. Ocrmmniorpad MOXKeT COXpaHATh
JaHHBIE B 3amoMuHaroneM ycrpoiictee USB u 3arpyxarh JaHHBIE U3 TTAMSITH.

e

~ PROBE COMP_ PROBE
sveikHzdl CHECK

|

.

1817-510

MopT 3anomuHatoLLero ycTpoiictea USB

NMPUMEYAHUE. Ocyunnocpag noodepcusaem sanomunaiowue yCmpoucmea
obvemom He bonee 64 I'b.

JList moicoeIMHEHNS 3alTOMIHATOIIETO yeTpokicTBa USB BEITIOTHUTE CIIEAYIOIINE
JEUCTBUSL.

1. Ilpunoxwure 3anomuHaroniee ycrpoiictso USB Kk cOOTBETCTByIOIIEMY
nopty USB ocimmnorpada. dopma kopiryca 3allOMHHAIOIIETO YCTPOWCTBA
o0ecrieunBaeT MPaBUIbHYIO YCTaHOBKY.

2. BcraBpTe 3aoMUHAIOIIEE YCTPOMCTBO B IOPT 0 yIIOpa.

Ecnu Ha 3amoMuHaroneM yCTpOHCTBE IMEETCS CBETOAMO/, OH MHUTAeT BO
BpeMs 3anucH uiK ureHus (Qaiina nanaeix. Ha skpane ocummnorpada
MOSIBJISIETCS 3HAYOK YaCOB, IOKA3bIBAIOIINH, YTO 3aII0MUHAIOLIEE yCTPOICTBO
AKTUBHO.
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3anomuHatomiee ycrpoicTBo USB 1 OpPTHI ycTpOHCTB

Bpemsa ucxopgHoro
CYUTbIBAHUSA
3anoMMHaKLWero
ycTpoucTBa

®opmaTupoBaHue
3anomMuHaroLwero
yCTpoOMCcTBa

0b61LeM 3anoMuHaroLero
ycTpoucTBa

68

ITocne coxpaHeHUs UK BBI30BA (aiia CBEeTOAMOMHBII HHAUKATOP (SCITH OH
€CTh) TIepeCcTaeT MHUTaTh, a 3HAYOK YaCOB MPOMaaaeT ¢ 3kpaHa. Kpome toro,
MOSIBIISICTCS] CTPOKA MOJCKA3KH, YBEIOMIISIONIAs O 3aBEPIICHUH OTIePAIHH
COXpaHEHHsI UK BBI30BA.

UYroObl BEIHYTH 3amioMuHaroniee ycrpoiictso USB, noxxaurtecs, moka
CBETOIUOAHBIA MHANKATOP (€CIIM OH €CTh) IIEPECTaHET MUTATh UM TIOKa MOSBUTCS
CTPOKa MOJCKA3KH, U3BEIIAONIAs O 3aBeplleHuH onepanud. [locie atoro
BO3BMHUTECH 34 KPald 3alIOMUHAIONIETO YCTPOUCTBA U U3BIIEKUTE €TO U3 MOPTa.

Kaxerif pa3 mpu ycTaHOBKE 3aIlIOMHHAIOINIETO YCTPOUCTBA OCIIIIIOTpad
CUMUTBIBAET €0 BHYTPEHHIOK CTPYKTYpY. Bpemsi cUMTBIBaHUS 3aBUCHUT OT
o0beMa U criocoba GopMaTUPOBAHHS 3aAIIOMHHAIOIIETO YCTPOMCTBA, a TAKKE OT
KOJIMYeCTBA XpPaHUMBIX Ha HEM (paiiioB.

[TPUMEYAHUE. Dopmamuposanue 3anomunarowezo ycmpoicmea USB na
11K no3eonsem 3HAUUMENbHO COKPAMUMb PEMS UCXOOHO20 CHUMbBIBAHUS
sanomuHawux ycmpoticme emxocmuio 64 MB u bonee.

ITpu dpopmatupoBanuy 3anoMuHaronero ycrpoiicrsa USB ¢ Hero ynansioTcs
Bce AaHHble. J[na GopMaTrupoBaHus 3alIOMHUHAIOIIETO YCTPOHCTBA BHIIIOIHUTE
CIEAYIOLIUE ICUCTBUA.

1. Bcrassre 3anmomuHatoniee ycrpoiicteo USB B coorBercTByromuit USB-mopt
Ha TMepenHel maHeau ocuuuiorpada.

2. Haxwwure kHonKy CepBuc, 9TOOB 0TOOPA3HTh COOTBETCTBYIOIIEE MEHIO.
3. HaxwmwuTte kHOTIKY YnpasJjienue daiiiamu P Pa3noe P ®@opmar.

4. YtoOBI 0ThOpMaTHPOBATH 3aAIIOMHHAOIIECE YCTPOHCTBO, HAKMHUTE KHOTIKY Jla.

B 1 Mb namsiTu 3armoMHUHAIONIETO yCTPOHCTBA OCHMIIIOrpad) MOKET XpaHUTh
(aiinbl IepeyrcIeHHBIX aee TUIIOB B CIEAYIOMNX KOTUYECTBaX.

®m  Pesymerarsl 5 oneparuit Coxp. Bce; (CM. ctp. 72, Coxpanenue 6cex OanHbix 6
sude gatinos.) (Cm. crp. 100, Coxpanums éce.)

B 16 (aittoB CHUMKOB 3KpaHa (KOJIMYeCTBO (DAMIIOB 3aBUCUT OT hopMara
caumka); (Cm. crp. 73, Coxpanenue cnumra ¢ gatin.) (Cm. ctp. 101,
Coxpanums uzobpagicerue.)

250 ¢aiinoB mapaMeTpoB HACTpPOiiku ocumiuiorpada (.set); (Cm. crp. 102,
Coxpanumo Hacmpotixy.)

B 18 ¢aiinos ocummiorpamm (.csv); (Cm. ctp. 102, Coxpanume
OCYUTLIOZDAMMY.)
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MpaBuna ynpaBnexnus thannamu

[Tpu xpaHeHUH JaHHBIX ocUMUIOrpada B 3alIOMUHAIONIEM YCTPOMCTBE
MPUMEHSIOTCS CIICLYIOLIHE [TPaBrila yrpasieHus painamu.

m  TIpexje ueM 3anuchiBaTh (aiiisl, ocuusuiorpad MpoBepsAeT HATHYUC
CBOOOJIHOTO MeCTa B 3aIlIOMUHAIOIIEM YCTPOUCTBE. Eciu mamsT Juist 3aricu
(haiiyioB HEMOCTATOYHO, OTOOpaAKACTCS TPEIYTPEKTAIOIICE COOOIIECHNUE.

B TepMHH «IanKa» COOTBETCTBYET KaTaJloTy 3alloMUHaroIero ycrpoiicrsa USB.

B Jlo YMOJIYaHHUIO B KaY€CTBEC MECTA PACIIOJIOKCHUA NJIA COXPAaHCHUA U
CUHUTBIBaAHUA (baﬁna OPpUHUMACTCA TCKyIaA Iarka.

u KOpHCBLIM KarajoroM sisasiercss A:\.

B [Ipu BriItOYCHHUU IpUOOpa OCHMILTOrpad) BOCCTAHABIMBACT TEKYIIYIO MAMKY
B Katanore A:\; TO e caM0Oe MPOUCXOJNT, €CIIH BCTABUTH 3aMIOMUHAIOIIEE
yerpoiictBo USB mocie BKITIOUeHHsI ocniorpada.

B Vms daitra MoXKeT comepikaTh OT OTHOTO 0 BOCBMH 3HAKOB; 32 HUM CJICIYIOT
TOYKA U pacIIMpeHue, JIUHON OT OHOTO 10 TPEX 3HAKOB.

®m  JlnuHHBIC MMEHA (aiiyioB, CO3IaHHBIC B OMEPAIMOHHBIX CUCTEMAax
MIEPCOHATBHBIX KOMITBIOTEPOB, OTOOPaXKAIOTCS B COKPAIIEHHOM BHJE TI0
MpaBUjIaM COOTBETCTBYIOIIEH OMEPAllMOHHON CUCTEMBI.

®m  limeHa ¢aiiioB He 3aBUCST OT PETUCTPA H OTOOPAKAKOTCS MPOMUCHBIMH
OyKBaMH.

Memto YnpasneHnne ¢aitraMu MOYKHO UCTIOIB30BATh VIS BRITIOTHECHUS CIICAYFOIITHX
3ajau.

B OrobpaxxeHHE COACPKUMOTO TEKYIIIECH MMaIKH.

B Bri0op daiina win nank.

B JlepeMmeleHue B Ipyrue MankH.

B Co3znanue, MepeMMEHOBAHUE U yAaJieHne (aiijioB U Marok.
m  dopmaTupoBaHHE 3arlOMUHAONMEro ycrpoiictea USB.

(Cw™m. ctp. 114, Ynpasenenue ¢atinamu na 3anomunarowem ycmpoticmee USB.)

CoxpaHeHue ¥ BoccTaHoBreHUe hannos Ha 3anoMuHawwem yctponctee USB

CymiecTByeT JBa criocoba coxpaneHus ($aiijioB Ha 3aIIOMHUHAIOIIEM yCTPOUCTBE
USB:

B ¢ nomompbio MeHto Coxp/Boccr;

B ¢ nmomompbo ¢yHKIMH CoxpaHuTh KHOTKH Ileduars.
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Jlst 3ammcy ¥ BOCCTaHOBJICHUS JaHHBIX C 3allOMHHAoMIEro ycrpoiictea USB
HCITOJIB3YIOTCS CIIeAyrommue myHKTh MeHIo Coxp/BoccT:

B Coxp.CHUMOK

m  Coxp. HaCT.

B CoXpaHHUTb OCLMJIUIOTD.
B Boccr.HacT.

®  Boccranos. ocHuJIorp.

[MPUMEYAHUE. Knonky newamu @) yooicro ucnonvzosams o bvicmpoeo
coxpanenus ¢haiinos na zanomunarouem ycempoiicmee. Ceedenuss 00
00HOBPEMEHHOM COXPAHEHUU HECKOTbKUX (DAllI08 Ul NOCLe008amenbHOM
COXpaHeHuu CHUMKO8 9Kpana cm. 6 pasoeine «Hcnonvzosanue gyuxyuu
coxpanenus kuonku nevamuy. (Cm. cmp. 72, Henonvsosanue gynxyuu
CoXpaneHus KHONKU ne4amu Ha nepeoueti namenu.)

Onuum Coxp.cHumok ,  Memnro Coxp/BoccT obecneunBaeT coxpaneHue B (aiiie Ha 3aOMUHAKOIIEM
Coxp. HacT. u CoxpaHuTb yctpoiictBe USB cHuMKa sKpaHa, HACTPOHKHU ociiiiorpad)a uik JaHHBIX

OcuMnnorp. OCHUJIJIOTPpaMMBI.

Bce onmuu coxpaneHust NeUCTBYIOT aHaIOrHYHO. B KadecTBe mpumepa
paccMOTpUM coxpaHeHHe Qaiiyia CHIMKa dKpaHa B (haiiie Ha 3aIIOMHHAIONIEM
ycTporictBe. it 3TOro HeOOXOAMMO BEITIONHUTE CIIETYIOIINE NeHCTBUS.

1. Bcrassre 3anomuHaroniee ycrpoiicto USB B coorBercTByromuii USB-nopr.

2. Haxwmure kHonky Cepsuc P Ilapamerpst » Hacrpoiika npuntepa u
BBEINTE CIEAYIOLINE apaMeTPHI:

OKOHOMMYHbIN Bkn, Bbikn Bo3MOXHOCTb NeyaTtn M3obpaxeHus

PEXUM 3KpaHa Ha 6enom boHe, ecnm BbIbpaHo
Bkn

OpmeHTauus KnukHas, AnbbomHas OpwueHTaums uzobpaxeHus npu neyaty

3. [Ilepeiinute K 5KpaHy, KOTOPBIA TpeOyeTCs COXPaHUTb.
4. Haxwmure Ha nepeaHeit nanenu kHONKY CoXp/BbI30B.
5. Bribepure onmuro Jeiictue P Coxp.cuumok P CoxpaHuThb.

Ocuwmmnorpad coxpaHsieT CHUMOK dKpaHa B TeKyIlel manke B Bue Qaiina
C aBTOMaTn4ecku reepupyeMbiM umeHeM. (Cm. ctp. 100, Coxpanenue
u occmanosnenue.)
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Onuum BoccT.HacT. 1 Mento Coxp/Bocet obecrnieunBaeT BOCCTaHOBIEHUE U3 (pailila Ha 3alIOMHHAIOLIEM
BoccraHoB. ocuunnorp. ycrpoiictBe USB HacTpolKu ocrmiorpada Wid JaHHBIX OCITIILIOTPaMMBL.

Bce onuumu BoccTaHOBIIEHUS IEUCTBYIOT aHAOTMYHO. B KauecTBe mpumepa
paccMOTpPHUM BOCCTaHOBJICGHUE OCIMIUIOTPaMMBI U3 (haiisia Ha 3aOMUHAIONIEM
ycrpoiictee USB. Jlnst 3T0ro HE0OXOAMMO BBITIOTHUTH CIEIYIOIIUE TCHCTBUS.

1. Bcrassre 3anomuHatomee ycrpoiictBo USB ¢ HyxHBIM (aiiiom
OCIIMJUIOrpaMMBI B cooTBeTcTBYOmMI USB-nopT Ha nepennei naHenu
ocrtorpada.

2. Haxwwure Ha epenHeit maneny KHONKY CoXp/BbI30B.

3. Bribepute ommmro Jdelictue P BoccTranoB. ocumiiiiorp. » Briopath
daiin.

Jns mepexona K Ipyroil marke Ha 3allOMHUHAIOIIEM YCTPOMCTBE MOKHO
HCIIONB30BaTh OMKi0 CMEHUTH TAIKY.

4. C nomouplo YHHBEpCaJIbHON pYUKH BbIOepuTe (paiiin oCuMIIorpaMmbl st
BOCCTaHOBJICHUSI.

1o Mepe NpOKPYTKH MEHSAETCSI UMSI BOCCTaHABIMBaeMOro (aiina.

5. Bribepure napametp To u 3anmaiite 00macTs ONOPHON MAMSTH JIJIS
BoccTaHoBIeHUS ocimuntorpamM: RefA wmm RefB.

6. Haxwure dpynknuonanpHyo kHONKYy Recall FnnnnCHx.CSV
(BoccranoBnenne FnnnnCHx.CSV), roe FnnnnCHx.CSV — ums ¢aiina
OCLUJJIOTPAMMBI.

MMTPUMEYAHUE. [{ns nanok na 3anomunaiowjem yCmpoucmee, coOepHcaujux ooun
¢aiin ocyunnoepammol, svioepume Coxp/evizoe W /leiicmeue W Boccmanoe.
ocyunnozp. W B u 3adatime obnacms onopHot namsamu 05l 0CCIMAHOGEHUs
ocyunnozpammsl. Mus gaiina noseisemes 6 none Bocemanos. (Cm. cmp. 100,
Coxpanenue u goccmanosnenue.)
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WUcnonb3oBaHue (hyHKLMKU COXPAHEHUS KHOMKM NeyaTh Ha nepeaHen NaHenm

CoxpaHeHue BceXx AaHHbIX
B BUge pannos

72

Knonky neuaru @) na MepeHe maHenn ocIpuiorpada MOXXHO TIepEeHACTPOUTh
JUTISL BRITIOJTHEHUS 3amicH B 3arromuHatomee USB-ycTpotictBo. UTOOR HACTPOHUTH
KHOIIKY II€YaTu A COXPaHCHUA JAHHBIX, BBIITOJIHUTE OAHO M3 CICAYIOIIHUX
JNEUCTBUIA:

®  Coxp/Bb13oB P Coxp. Bce P Knonka PRINT.

®  Cepsuc P Ilapamerpsl P HacTpoiika npunTepa.

[MPUMEYAHUE. Ceemoouoonulii unouxamop psaoom ¢ KHONKOU nevamu
yKasvieaen, Ymo 6KI0YeHAa albMepHAMUEHAS QYHKYUS COXPAHEHUs,
nocpeocmeoM KOmMopol MOICHO 3aNUcame OaHHbIE 8 3aNOMUHAOUjee
USB-ycmpoticmeo.

Omiust Coxp. Bcero B (aiisibl MO3BOJSET COXPAHATh HHPOPMALIHIO, UMEIOIIYOCS
Ha ocumutorpade, B Buzae ¢aiinos Ha 3anomMuHaiomeM ycrpoiictee USB. s
OITHOTO UCTIONB30BaHus onuu Coxp. Bcero B (haiinbl Tpedyercs He 6omee 700 kb
MecTa Ha 3allOMUHAIOIIEM YCTPOMCTBE.

[Tepen coxpaneHueM TaHHBIX Ha 3anoMuHaomeM USB-ycTpoiicTBe HEOOXOAMMO
HACTPOUTH KHOIIKY nesarn® na nepeAHeil maHeny Ha BBIOIHEHHE QYHKIUH
coxpanenus. s storo Beibepute Coxp/Boi30B P Coxp. Bce P KnHonka
PRINT » Coxp. Bcero B (aiiibl.

Jlns coxpaHeHUs BCceX TaHHBIX, MMEIONTUXCS Ha OCITuIorpade, B 3allOMUHAOIIEM
ycrporictBe USB BBITIOTHUTE CIETYIONTUE ACHCTBUS.

1. Bcrassre 3anmomuHaroniee ycrpoiictBo USB B coorBercTBytonuii USB-nopr.

2. YtoOBI caenarh Manky Ha3HAYCHUS TEKYIICH MMankoi, HaXKMUTE
(DYHKIIMOHAJIEHYIO KHOTIKY BhIOpaTh mamnky.

[pu xaxxnom Haxkatuu kHonku [IEYATD Ha nepenneli manenu ocuusuiorpage
B TEKYIEH MalKe co3qaeTcd HOBas Malka U € aBTOMaTHIeCKH IPHCBAauBaAETCs
M.

3. Hactpotite ocrmtorpad it perUCTPAIH HYKHBIX TaHHBIX.
4. HaxwmuTte KHONKY Me4aTu (coxpaHeHHa)@.

Ocmmiorpag co3aacT Ha 3alOMUHAIONIEM YCTPOHCTBE HOBYIO ManKy U
COXPaHUT B HEM CHUMOK dKpaHa, JaHHbIE OCHMIJIOTPAMM U HACTPOUKH
(opmara ¢aiina. [Tanke npucsanBaercs ums suaa ALLnnnn. (Cm. ctp. 100,
Coxpanenue u goccmanosienue.)

Jlns mpocMoTpa criicka (aitiios, co3manHbIX GyHKIHer «Coxp. BCero B (hauib»,
BbiOepuTe MeHI0 CepBuC P> YnipaBiienue ¢aiigiamu.
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WUwmsa chaina

CH(x)

FnnnnCHx.CSV, rge nnnn — aBTOMatnU4eckn reHepupyembii
HOMEP, a X — HOMep KkaHana.

MATEM.

FnnnnMTH.CSV

OnopH(x)

FnnnnRFx.CSV, rae x — cooTseTcTBYlOLWas 6ykBa namsTy.

CHUMOK aKpaHa

FnnnnTEK.???, roe 77?7 — Tekywui coopmat chaiina.

Hactpoitku

FnnnnTEK.SET

Tun daiina

Copepxumoe U NpMMeHeHue

.CSV

Copepxut TekctoBble cTpokn ASCII, B KOTOpbIX NepeuncnatoTes
3HayYeHUs BpeMeHU (OTHOCUTENBHO MOMEHTA CUHXPOHU3aLNK)

W amMnanTygbl Ans kaxgsix u3 2500 Touek AaHHbIX
ocuunnorpammbl curHana. CSV-thainbl MoXHO UMNOPTUPOBATbL
LS aHanuaa B MHOTVe TUMbl MEKTPOHHbLIX Tabnuy u
MaTeMaTU4ECKNX NPUMOKEHMIA.

SET

CopepxuT TekcToBble CTpoki ASCII, B KOTOPbIX NEPEYNCIIAITCS
3HaYeHuns HacTpoeK ocuunnorpada; paclummpoBKy CTPOK

CM. B pyk080dCmee No Npo2pamMMupo8aHur Yugposbix
ocyunnoepagos cepuli TBS1000, TDS2000C u TPS2000.

CHuUMKN 3KpaHa

®aiinbl UMNOPTUPYIOTCS B ANEKTPOHHYIO TABNULY W NPUNOXKEHNS!
Ans 06paboTKM TEKCTOB; TUN (halina obpasa 3aBUCHT OT
MPUNOXEHNS.

MPUMEYAHUE. o mex nop, noka smu Hacmpouxu He 6y0ym usmeHenvl, OHU
coxpansiomes dadxce npu Haxcamuu knonku Hacmpoiika no ymonuanuio.

CoxpaHeHMe CHUMKa B DTOT mapaMeTp MO3BOJISET COXPaHUTL 00pa3 9Kpana ocuuuiorpada B aie ¢
tpaitn  mmenem TEKnnnn.???, rae ??? — 3a1aHHbI#H ¢dopmat rpaduueckoro daiina. B

MPUBEACHHON HIXe TabnuIe nepednciersl Gopmarsl Gaiios.

®opmar anna

Pacwmuperue Onucanune

BMP

BMP Wcnonbsyetcs no ymonyaxuio. B ocHose

aToro chopmarta nexuT anroputM CxaTus
6e3 notepb. Popmat COBMECTUM C
OONbLUMHCTBOM TEKCTOBbIX penakTopos u
3NEKTPOHHbIX Tabnuu

EPSIMAGE

®opmar Postscript

JPEG

B ocHoBe 3T0ro chopmarta nexuT anroputm
cKaTus ¢ noTepsiMu; 06bIYHO 3TOT hopmar
NPUMEHSIETCS B LMGPOBLIX Kamepax 1
ApYruX LnpoBbiX oTorpacdmyeckmx
YCTpOMCTBaX.

PCX

PCX dopmart, Mcnonb3yemblin B rpadnyeckom

penaktope Paintbrush (MS-DOS)
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MopT yctponcte USB

74

®opwmar chaiina PacwwupeHue Onucanue

RLE RLE ®opmart ¢ koguposaHuem Run-Length
Encoding. B ocHoBe ¢hopmata nexut
anropuTtM cxatus 6e3 notepb

TIFF TIF ®opmar Tagged Image File Format

ITepen coxpaneHueM JaHHBIX Ha 3anomuHaroeM USB-ycrpoiicTBe HE00X0MUMO
HACTPOUTH KHOIIKY IeYaTy Ha TepeIHeH MaHeld Ha BRINIOTHEeHNE (DyHKIHH
coxpanenus. Jlmsa satoro Beidoepure Coxp/BbizoB P Coxp. Bce P Knomka
PRINT » Coxpanenue cHUMKA B (paiir. Psmom ¢ kHOKO# mmewaTn
3arOpUTCs CBETOMMOMHBIN UHAMKATOp «COoXpaHEeHUe», YKa3bIBAIOIIUN Ha
BBITIOJTHCHUE AJIBTEPHATHBHON ()YHKIIUU.

s coxpaHeHUs] CHIMKa SKpaHa B 3artoMuHaromneM ycrpoiictse USB BeimonanTe
CIEAYIOUUE IEUCTBUA.

1. Bcrassre 3anomuHaroniee ycrpoiictso USB B coorBercTByrommii USB-nopr.

2. YroObl chenaTh ManKy Ha3HAUCHHUS TEKYIICH MarKoM, HaXXMHUTE
(hyHKIIMOHAJIEHYIO KHOTIKY BhIOpaTh manky.

3. [Ilepeiinute K 3KpaHy, KOTOPBIA TpeOyeTcs COXPaHUTb.
4. Haxwmure KHONIKY ne4aTtu (COXpaHeHI/IH).

Ocmutorpad coxpaHseT CHUMOK dKpaHa B BHAE ¢aiira ¢ aBTOMaTHIeCKH
FeHEPUPYEMBIM UMCHEM.

st mpocMoTpa crucka TOCTYHBIX (haiiioB, co3qanHbIX (yHKIuen « Coxp. Bcero
B (aitiiely, Be1OepuTe MeHIO CepBHC P> YiipaBiienue gaiijamu.

Ocummtorpad noxcoenunsiercs K [K wiu mpuHTEPY, COBMECTHMOMY C
PictBridge, ¢ momorupo kabeass USB. [opt ycrpoticte USB pacmnonoxeH Ha
3ajHel maHenau ocumuiorpada.

2722014

nopt yctponcte USB
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YcraHoBka Ha K nporpammHoro o6ecneyveHua PC Communications

A

MoakntoueHue k MK

IMpexne yem nomkiroyars ociuniorpad k IIK ¢ mporpaMMHbIM obecrieyeHrEM
Tektronix OpenChoice PC Communications, Hy»xHo ckadaTs 3710 [10 ¢ caiita
www.tektronix.com/software u ycranoButs ero Ha BarieM [1K.

OCTOPOXHO. Ecnu nooxmiouums ocyuniocpag x I[IK do ycmanosexu
npocpammuozo obecneuenus, ITK ne cmooicem pacnosname ocyuinocpag.
Ocyunnozpagh 6yoem nomeuer Kak HEU38eCmHoe YCmpoucmeo, U Ces3b ¢ HUM
He Oyoem ycmarnosieHa. 4mobvl 5mo2o He CIyuuIoch, Heobxooumo nepeo
nooxaouenuem ocyunnoepaga k 1K yemanosums na 11K npoepammnoe
obecneueHue.

MMPUMEYAHUE. Heobxooumo ycmanosums camyto nocieoniow eepcuio 110 PC
Communications.

Ipoepammnoe obecneuenue 05l 8aue20 OCYUNLOSPADA MONCHO HAUMU HA
CmpaHuye NOUCKa npoepamMmHo2o obecneuenus Ha éeo-yane Tektronix.

Urto0b1 ycTaHOBUTH porpaMMmHoe obecrieuenne PC Communications, BEITIOTHATE
CJEAYIOIINE NEeUCTBUSL.

1. 3amycrute Ha [IK nporpammy OpenChoice Desktop. Ha nucruiee nosiBuTcst
Mactep ycranoBkH InstallShield.

2. CrenyiTe MHCTPYKLHMSIM Ha SKpaHe.

3. 3axpoiiTe okHO MacTepa ycTaHoBkH InstallShield.

IMocne ycranoBku Ha I[TK nmporpaMMHOro o0ecrnedeHus] MOXKHO MOKITIOYHUTh
ocrutorpad x TIK.

MMPUMEYAHUE. [lepeo nooxniouenuem ocyunnoepaga x IK neobxooumo
yemanogums Ha 1IK npoepammnoe obecneuenue. (Cm. cmp. 75, Yemanoska Ha
1IK npoepammnozo obecneuenus PC Communications.)

Uro6s1 mopkmounTh ocumiuiorpad x I1K, BeimomHUTE ciieqyromue 1eHCTBHS.
1. Bximounte ocrmuiorpad.

2. Bcraere onuH koHell kabens USB B USB-mopt ycTpoiicTBa Ha 3aaHei
naHenu ociuiorpada.

3. Bxmrounte I1IK.
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4. Bcrassre npyro#i koHen kadenst B USB-nopr I1K.

5. Ecnu nosiBnsiercs cooduienue 00 oOHapy:KeHHH HOBOTO 000pyIOBaHus,
CleyiTe HHCTPYKIMAM MacTepa yCTAaHOBKH HOBOTO O0OOpYIOBaHUS,
MOABJIAIOIIMMCA Ha 9KpaHe.

HE mpoBoauTe nonck ycranaBianBaeMoro obopynosanus B luTepHere.

6. B cucreme Windows XP BEITIOTHHUTE CIICAYIOMINAE MEHCTBHUA.

a.

b.

76

IIpu mosiBnenny quanoroBoro okHa Tektronix PictBridge Device HaxkmuTe
kaonky Cancel (OTMmena).

[To 3anpocy BeIOepuTe BapuaHT, B kKoTopoMm cucrema Windows HE
nonkarouaercs k Windows Update u Haxxmure kHonky Next ([anee).

B cnenyromem okHe momkHA 0TOOpakaTrbest HHpopManys 00 yCTaHOBKe
MIPOTPaMMHOI0 00eCIIeUeHUs AJIS1 N3MEPUTEIBLHOTO YCTPONUCTBA C
untepdericom USB (USB Test and Measurement Device). Eciu
nHpOPMAIHSI 0 TPOTPAMMHOM 00€CTIeYeHIH N3MEPUTENBHOTO YCTPOHCTBA
c USB He otoOpaxaercsi, 3T0 CBUACTEIbCTBYET O HEMPABMWIBHON
ycranoBke [10 OpenChoice Desktop.

BriGepute BapuaHT ¢ aBTOMaTHIECKOH YCTAaHOBKOM IPOTPaMMHOTO
obecrieueHus (peKOMEHIyeMbIi BHIOODP) 1 HaxkMuTe KHOTIKY Next ([aee).

HpaiiBep cucrembl Windows miist ocimniorpada OyeT yCcTaHOBIIEH.

Ecnu Ha mare «c» He 0OHApyKHBAETCSl M3MEPHUTEIEHOE YCTPOHCTBO €
USB (USB Test and Measurement Device) nnu B cucteme Windows
He 00HapyKUBAaeTCs MPOTPAMMHBIHN JIpaiiBep, 3TO CBUACTEIBCTBYET O
HemnpaBwibHOU yeranoBke [10 OpenChoice Desktop.

B atom ciyuae Haxxmute kHOTKy Cancel (OTMeHa), 4TOOBI BRIMTH U3
MacTepa yCTaHOBKH HOBOro obopynoBanus. HE nonyckaiite 3aBepiieHust
paboThl MacTepa.

Otcoenunure kabens USB ot ocimiutorpada 1 ycTaHOBUTE MPOTPaMMHOE
obecmneuenue OpenChoice Desktop.

CHoBa noacoenuaute ocumiuiorpad x 1K u BermonauTe maru 6a, 6b,
6¢c u 6d.

Haxxmure kHomnky Finish (I'otoBo).

Ecnu nosButcs nuanorosoe okHo Test and Measurement Device
(M3mepuTenbHOE YCTPOICTBO), BEIOEPHUTE HYKHYIO ONIEpaIHIo B CHCTEME
Windows u Haxkxmute kHonky OK.
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7. B cucreme Windows 2000 BBIITOIHUTE CIEAYIONINE JSHCTBHUS.

a. [lo 3ampocy BeIOepUTE BapuaHT, B KOTOpoM cucteMa Windows BEIBOJUT Ha
9KpaH CIMCOK MMEIOIINXCS IpaiBepoB, 1 HakMuTe KHOTIKY Next ([Jamee).

b. B cnenyromem okHe BbiOepuTe n3meputenabHoe ycrpoiictso ¢ USB (USB
Test and Measurement Device). Ecin nameputenbHoe yCTPOWCTBO
c USB (USB Test and Measurement Device) He oToOpaxaercs, 3To
CBUETEILCTBYET 0 HenpaBmwibHOU ycraHoBke [10 OpenChoice Desktop.

c. B cnenyromem okHe HaxxmuTe kKHONKY Next (Jlanee) u mogoxxaute, moka
cuctemMa Windows yCTaHOBUT ApaliBep ociuiuiorpada.

HpaiiBep cucrembl Windows i ocnmiuiorpada Oymer ycTaHOBIIEH.

d. Ecmu Ha mare «b» He 00HApYKHUBaeTCS H3MEPHUTEIHEHOE YCTPOHCTBO C
USB (USB Test and Measurement Device) nim B cucteme Windows
He 00HapyKUBaeTcsl MPOrpaMMHBII IpaliBep, 3TO CBHIACTEIbCTBYET O
HemnpaBuibHOU ycTtaHoBke [10.

B atom cnyuae Haskmute kHOTKY Cancel (OTMeHa), 9TOOBI BRIUTH U3
MacTepa yCTaHOBKH HOBOTO obopymoBanus. HE momyckaiite 3aBepiieHus
paboThI MacTepa.

Otcoenunnre kabens USB oT ocumiiorpada u ycTaHOBHTE TPOTPaMMHOE
obecrieueHue.

CHoga noacoenunaute ocuuuiorpad k [1K u BeimonuuTe maru 7a, 7b u 7c.
8. [Ilo 3ampocy Haxmute kHonKy Finish (I'otoBo).

9. Ecnu nosiButcs 3ampoc Windows BCTaBUTh KOMITAKT-IUCK, HAXKMUTE KHOTIKY
Cancel (OT™eHa).

10. 3anyctute Ha 1K nporpammy PC Communications.

11. Eciu ocummutorpag u IIK He MoryT oOMeHuBaThcsi nHGOpMaLHeH,
oOpaTHuTeCh K AIICKTPOHHOMU cripaBke U gokyMeHTanun PC Communications.

MoakntouyeHue k cucteme GPIB

s oprann3anuy oOMeHa TaHHBIMU MeXIy ociniorpadom u cucremoit GPIB
npumensercs agantep TEK-USB-488. Heo0XomuMo BBITIOTHUTH CIICTYIOIIHE
JIEUCTBUSL.

1. Tonxmrouute ocmmmiorpad k anantepy TEK-USB-488 xabenem USB.

B npunoxenun «[IpuHaaie:xxHOCTH ONMUCAH MOPSAIOK 3aka3a agantepa. (Cwm.
ctp. 135, Ilpunaonescnocmu.)

2. Toncoenunute agantep TEK-USB-488 k cucreme GPIB xatenem GPIB.
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Bsoa komaHAa

3. Haxwmure knonky Cepsuc P Ilapamerpsl P Hactpoiika GPIB » Anpec
1 BeIOEpUTE azipec afanTepa Wik yCTAaHOBUTE €T0 YHUBEPCAIBbHON PYyUKOH.
[To ymom4anuto ycranoBneH aapec GPIB pasusbiit 1.

4. 3anycture B cucteme GPIB mporpamMHuoe obecrieuenue GPIB.

5. Ecnu odMen uHdpopmanuenn Mexy ocuuuiorpadom u cucremoii GPIB He
yCTaHaBIUBAETCS, I yCTPaHEHHs MpoOieMbl 00paTuTech K HHPpOpMauu
00 nmetomieiics cucreme GPIB u pykoBoaCTBY monb30BaTens afanrepa
TEK-USB-488.

[MPUMEYAHUE. [lonuvie ceedenust 0 KOMAHOAx cM. 8 PYKOBOOCMEe o
npocpamMmuposanuio yugposwvix ocyunrozpagos cepuit TBS1000, TDS2000C u
TPS2000, 077-0444-XX.

MopknoyeHne K NPUHTEPY

78

[Ipu moxkirovYeHUU oclUyuIorpada K MpuHTEpPY, coBMecTUMOMY ¢ PictBridge,
ocuwuiorpad ¥ IpUHTEP MOTYT OBITH TUOO BKIIFOUCHBI, TUOO BBHIKIIOYCHEL.
Jns monkirodeHus ocipuuiorpada K mpuHTepy, coBMectTuMoMy ¢ PictBridge,
BBITIOJTHUTE CIIEAYIOIINE eHCTBHS.

1. Bcrassre ogun xonen kadems USB B USB-nopT ycTpoiicTBa Ha 3aaHEH
naHenu ociuiorpada.

2. Bcrasbre apyro# koHen kabens B mopt PictBridge npunTepa, coBMECTUMOTO
c PictBridge. MecromonoxeHre nopra ykazaHo B JOKYMEHTAL[H IPUHTEPA.

3. J_IJ'IH IMPOBCPKU MOAKIHOUCHUA HaCTpOfITC ocummorpa(b Ha 11€4aTthb, KakK
OIIKMCAaHO JaJIcc.

[MPUMEYAHUE. IIpunmep mooicem pacno3namo oCYULLOSPAGh MOIbKO ecu
npunmep GKIIOUEH.
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Ecnu ocumnnorpad 3anpamnBaeT noJCOEANHEHNE IPUHTEPA, a IPUHTED
MOZICOCIMHEH, BKIIFOUMTE IPUHTEP.

MeyaTb CHUMKaA 3KpaHa

Jis HacTpoiiku nmpuHTEepa, coBMecTuMoro ¢ PictBridge, BeimonHuTE cnemytorme
JIEWCTBUSL.

1. Bxmounte ocnmuiorpad u mpuHTEp.

2. Haxwmwure knonky CepBuc P> Ilapamerpsl » Hactpoiika npuntepa »
Knonka PRINT wu BeiOepute mapamerp Knomnka.

3. YcranoBuTe AN MapaMeTpa JKOHOMMYHBIN peskuM 3HaueHne B,
SIBJISIFOIIIEECS] HACTPOMKOM MO YMOIYAHUIO.

4. YT0oOBI HACTPOUTH NPUHTEP, HAKMUTE (PyHKINOHATBHBIE KHOIIKH - 1ajiee
- cTp. 2 3 3 u - nanee - crp. 3 u3 3. Ocmwmorpad 3anpammBaer u
0TOOpakaeT MapaMeTpsl U 3HAYCHUS, OAIEPKUBAEMbIE IIPHHTEPOM.

Ecnu HEeT yBepeHHOCTH, KaKyl0 HACTPOUKY BBHIOpATh, ClieayeT BEIOUpaTs [1o
YMOJTY. JAJISl BCEX HACTPOEK.

5. YroOrI pacrieqaTtaTh CHUMOK 3KpaHa, HAKMHUTE Ha TiepeHel TaHeTH KHOTIKY
nevarn @),

O6paboTka n300paxkeHus 3KpaHa ocuuiorpada 3aHuMaeT HECKOJIBKO
cekyH/. IIpofoKUTENBEHOCTD TTedaT N300paskeHNUs! OTpeieNieTCs
napameTpamMH IPUHTEPa U CKOPOCTHIO MevaTH. B 3aBHCHMOCTH OT
BbIOpaHHOTO popMara MOKET MOTPEOOBATHCS TOMOTHUTEIBHOE BPEMSI.

MMPUMEYAHUE. Ocyunnocpaghom mosicho nonb308amuscs 0 epems neuamiu.

6. Ecnu pacneyararb CHUMOK HE YAAeTCs, IPOBEPHTE MOACOCINHEHUE KaOes
USB k nopty PictBridge npunTepa u moBTOpUTE MONBITKY.

[TPUMEYAHUE. [lo mex nop, noka smu Hacmpouxu ne Oy0ym usmeHenwl, OHu
coxpansromes oadice npu Haxcamuu knonku Hacmpoiika no ymonuanuio uiu
BBIKTIOYEHUU OCYUNLIOZpAPa.

NTPUMEYAHUE. Ymobwr npekpamums omnpaeky CHUMKA 3KPAHA HA NPUHMeED,
Haoiemume knonky Ilpepeams newams.
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CnpaBOYHHMK

B 3T0i1 r1aBe onucaHbl MEHIO B JaHbl HOZ[pO6HI:Ie CBCACHHUA O BCCX KHOIIKax U
QJICMCHTAX YIPaBJICHUSA MCHIO nepeﬂHeﬁ IIaHCIIN.

Coop AaHHbIX
Jlyis ycTaHOBKY TapaMeTpoB cOOpa JaHHBIX HAXKMUTE KHONKY COOp TaHHBIX.
MapameTpbl Hactpoiiku OnucaHue
Buibopka Wcnonbsyetcs Ans peructpauumn n

npaBunibHOrO oTobpaxeHns 6oMbLWMHCTBA
CUTHAmOoB; PEXM MO YMOIYaHUIo

lMuk. geTek. Cnyxut ons oBHapyxeHus BCNNECKOB U
CHKEHUS! BEPOSITHOCTU BO3HUKHOBEHNS
UCKaXeHMI Npyu 0ToOpaXeHun curHana

CpegnHee WcnonbayeTcs ANs CHUKEHUS YPOBHSA
CIyyaiHbIX UMK HEKOPPENUPOBaHHbIX
LIyMOB B 0TOGpaxaeMoM curHare.
KonuyecTBo nepuogos ycpenHeHus
3afjaeTcs nonb3oBaTenem

YcpenHeHue 4,16, 64,128 Bbibop konuyecTBa nepuogoB yCpeaHeHNS

OcHoOBHbIe NoHATUA  [lpu aHamu3e mpSIMOYTOJILHOTO CUTHAJA, CONEPIKAIIETO CKAauKOOOPpa3HbIC Y3KHE
BCIUIECKH, opMa 0ToOparkaeMoro CUTHaa OyJIeT U3MEHATHCSA B 3aBUCHUMOCTH OT
BBEIOPAHHOTO PEXMMa PETUCTPANNN JaHHBIX.

1 e I o Pt PO | ] ]
PV IR PV mal Ll

Bbibopka MuK. geTek. CpegHee

Sample (Bbibopka). B pexxume cOopa nanHbIX «BbIOOpKa» BBIMOIHACTCS cOOP
2500 oTcyeToB M UX OTOOpaKEHHE B COOTBETCTBHUHU C HACTPOMKOW MacmTaba 1o
TOPH30HTANH (CeK/mein). PesxiuM BHIOOPKH UCTIONB3YETCS 10 YMOTYaHHIO.
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WHTepBansl cbopa otcuetos (2500)

1 2 3 4 5 6 7 8 9 10

~ sy Vs

"] [N—a—"1

* Toyku oTcHeTOB
B pexwume BbIGOPKM perncTpupyeTcs OAMH OTCHET B KaXJ0M UHTepBane.

B ocnmmnorpagax UCmonb3yrTes CASYIONNE YaCTOThI BHIOOPKH.
B Makcumym 500 MBo16/c B Mozensax 25 Ml u 40 MI'm.
B Makcumym 1 I'Be10/c B momemsx 60 MI', 100 MI'u 150 MI'g

[Mpu Hactpoiike 100 HC 1 MeHee ocmtorpad He peructpupyet 2500 0TCUETOB.
B sToM cityuae nudpoBoii nporeccop CUrHaaI0B HHTEPIOIUPYET TOUKH, JIeXKaI1e
MEX]y TOYKaMHU BBIOOPKH, TaK, YTOOBI 00ECIIEUNUTh 3aIHCh OCIMILIOTPAaMMBI
mmHoH 2500 Touek.

Muk. petek. Pexxum cOopa maHHbIX «[IMK. JETEK.» MCHONB3YyeTCs IS
00OHapyXeHUs! BCIUIECKOB AJIUTEIBHOCTHIO 10 HC U CHMXEHUS! BEPOATHOCTH
BO3HUKHOBEHHSI MCKa)KEHUI TIpH 0TOOpakeHUHU curHamia. JaHHBINA pexum
MoOXxeT 3(p(peKTHBHO HCIIONB30BAThCS PH 3HAYEHUH MaciuTada 1o TOpU30HTaIN
5 Mc/nenenue wia oolee.

WHTepBanb! nukoBoit getekuyum (1250)

1 2 3 4 5

+ OTo6paxaeMble TOYKM OTCHYETOB

B pexume MNKOBOK OEeTeKUUN B KaXaoM NHTEpBarne perncTpupyroTca MakCuMarnbHbIe U
MWHUMalbHbIE 3Ha4YeHNA CUrHana.

[MTPUMEYAHUE. [Ipu evibope onst napamempa macumaba no 20pu30HmManu
(cex/Oen) 3nauenus 2,5 mc/0en uiu menee pelicum coopa OaHHbIX UBMEHSEMCsL
Ha «BvlO0OpKa», NOCKONLKY wacmoma OUCKpemu3ayuu 0OCMamoyHoO GblCOKASL
U UCNOTB306ATNL NUKOBYIO OemeKyuio Hem Heobxooumocmu. Ilpu nepexode @
pedrcum coopa dannvix «Buibopkay coobujenue 06 3mom ne omoopaxicaemcs.
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[Ipu Hamuuuu B cUrHalle BEICOKOTO YPOBHS IIYMOB €T0 OCIHIIIOrpaMMa Ipu
MMUKOBOM JETEKIIMH COIEPKUT OONbITie YepHble oOmactu. s ymydmenns
KadyecTBa N300pakeHUs JaHHbBIE OOJIACTH OTOOpaXaroTCs 3alITPUXOBAHHBIMU
JIMaroHaJbHBIMU JIMHUASIMU

Ob6bluHOEe M30bpaxeHue curHana B OtobpaxeHne curHana B pexume nKOBON
peXuMe NUKOBOW AeTeKLMM petekumm B ocuunnorpadge TBS1000

CpepHee. COop DaHHBIX B PEKHME YCPETHEHHE» UCIIONB3YETCS TS
CHIDKEHHSI CITyYalHBIX HJIM HEKOPPEIUPOBAHHBIX IIIYMOB B CUTHaJIE, KOTOPBIN
TpeOyeTcst 0ToOpa3uTh. [laHHBIE PErHCTPUPYIOTCS B PEKUME BBIOOPKH, a 3aTeM
MIPOU3BOUTCS YCPENHEHUE MOIYYEHHBIX CUTHAJIOB.

[Ipu conp30BaHUM JAHHOTO PEXXMMa HEOOXOIUMO BBIOPATh KOJIHMYECTBO
nepuoaoB s yepenuenus (4, 16, 64 wmm 128).

Knonka «Myck/cTon». J{is 3amycka HEMpephIBHOTO cOOpa TaHHBIX HAXKMHTE
kHonky ITyck/cTom. [lnst cOopa TaHHBIX TOBTOPHO HAXKMHTE 3Ty KHOIIKY.

KHonka «OauHOYH 3anyck». Jlist 3amycka cOopa JaHHBIX OAHOM OCIMILIOTPAMMBI
Y TIOCIIYIOMIEH OCTAaHOBKH cOOpa TaHHBIX HAXMHUTE KHONKY OIMHOYH 3amycK.
[Ipu kaxnoM HaXkaTHH KHONTKH OXUHOYHBII 3anmyck ocnuiuiorpad HadMHAET
cOop maHHBIX Opyroi ociuuiorpaMmel. [Tocne oOHapykeHUs: ocuuIIorpagom
COOBITHS 3aITyCKa MPOU3BOIUTCS COOP JAHHBIX C MOCIENYIOIICH OCTAaHOBKOM.

Pexum c6opa AaHHbIX KHonka «OAMHOYH 3anycK»

Bbibopka, IMuk. aeTek. Peructpauusi 0TCYETOB 3aBepLUaeTcsi nocne cGopa 0gHoro
LIMKNa 0TCYETOB

CpepHee Peructpauus 3aBepLuaetcs nocne cbopa 3agaHHoro umcna
unknoB otcyeToB; (Cm. ctp. 81, Coop OaHHbIX.)

OTobpaxeHue B pexume CKaHMPOBaHUA. JIiisi HEMIPEPHIBHOTO MPOCMOTPA
MEJUICHHO N3MEHSIONIETOCs CUTHAlIa MOKHO MCIIONB30BaTh PEXKUM PETHCTPALNN
Horizontal Scan (I'opu3oHTansHOE CKaHUPOBAHKE), HA3BIBAEMBIH TAK)KE PEKIMOM
npokpyTku. Ha skpane ciieBa HampaBo OyayT OTOOpaxaThbCsi N3MEHEHUS
OCIIMJUIOTPaMMBI CHTHAJIA, YA C SKpaHa CTapble TOYKH OCIMIIIOTPAMMBI

W 0TOOpakas Ha MX MeCTe HOBbIe. J[BHMKyILasics 1o 3KpaHy IycTras o0iacTb
HIUPUHO B OJTHO JICJICHHE pa3leiisieT HOBYIO U CTapyI0 YacTH OCHMILIOTPAMMBIL.

Ocuumnnorpad MepexoauT B PEKUM CKaHUPOBAHUS TPH BBIOOPE pyUYKOi
MacmTa6 B rpymnme «lopu3oHT.» 3HadeHus 100 mc/nen wiu 6ojee U BEIOOpE
ABTOMATHU4YE€CKOI'0 peXXruMa B MCHIO CUHXPOHU3AallUH.
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JIist OTKITFOUEHUS PeKUMa CKAaHHUPOBAHUS HAXXMHUTE KHONIKY MeHI0 CHHX U
BBIOCpHUTE TS TapameTpa «Pexxnmy» 3HadeHue « OOBIUH. .

OcraHoBKa perucTpauun. Ilpu BeIONTHEHUH cOOpa TAaHHBIX H3MEHCHUS CUTHAJIA
oroOpaxkaroTcs Ha 3kpaHe. [Ipekpaienue cOopa JaHHBIX (MPU HAKATUU KHOTIKU
Iyck/cTom) ocraHaBirBaeT 0OHOBICHUE OCIMILIOTPaMMEL. B mr00oM pexume
HUMEeTCs1 BO3MOXKHOCTh M3MEHSTh MAcIITad W TOJIOKEHUE OCIIIIIOIPAMMBbI Ha
9KpaHe C MOMOIIBIO IIEMEHTOB YIIPABJICHUSI.

ABTOAManasoH

IIpu Ha)kaTHX Ha KHOTIKY ABTOAHANA30H BKIIIOYAETCS WIH BBIKIIIOYAETCS
(GYHKIMS aBTOMaTHYeCKOTO BEIOOpa inamna3oHa. Psaom ¢ KHOMKoH ABTOAMANA30H
3aropaercs CBETOAUOAHBINA MHIUKATOP, YKa3bIBAIOLIUI HA BBIIIOJHEHUE 3TOU
¢GyHKIHN.

YcTaHOBKa HACTPOEK C MOMOIIBIO ATOH (DYHKIIHH ITO3BOJISIET OTCIIEKUBATH
curHan llpyn n3MeHeHnn curHama HacTpOiKa MPOIOIKAET OTCIIE)KUBATh €TO.
[Mpu BrIIFOYeHNH Ociutorpada GyHKIUS aBTOMAaTHIECKOTO TUara3oHa Beerua

BBIKJIFOUCHA.

MapameTpbl Onucanue

ABTOyCTaH. fuanasoHa BknioveHue v BobiknioveHne dyHKumm AstoamanasoH. Korga
(OYHKLMA OenCcTBYeT, PSAOM C KHOMKOWM CBETUTCSA CBETOANOAHBIN
WHAMKaTOP

ABTOYCTaH. inanasoHa OtcnexvBaHue 1 perynupoBka no 0benm ocam

Torbko N0 BepTUKanu OtcnexuBaHue u perynnpoBka mMaclwtaba no BepTUkanu.
HacTpoiiku no ropusoHTanu He U3MEHATCSH

TorbKo N0 roprU3oHTanm OtcnexuBaHue 1 perynupoBka maclutaba no ropusoHTany.
HacTporikv no BepTuKanu He U3MEHSITCS

OTmeHa aBTOAMaNa3s. BosBpart k npeablayLUeit HacTpoiike ocumnnorpada

H3MeHeHNe HACTPOEK B PEKMME aBTOMATUYECKOTO BBHIOOpA JAMAana3oHa
MIPOUCXOANT IIPH CIAEAYIOMINX YCIOBUAX.

®  CHIMIIKOM MHOTO HMIIA CJIMIIKOM MaJjio IEPUOAOB CUTHaJIA JJId ACHOI'O
OT06pa)KCHI/I$I HNCTOYHHKA 3aITyCKa (He B pCKUME Tonpko 1o BepTI/IKaJ'H/I).

B AMIUTUTYAa CUTHANA CIUIIKOM OOJBIIAst MIIHA CIIMIIKOM MaJieHbKas (He B
pexxume TonmbKo 1O TOPU30HTANN)

B JI3MeHeHue UAeaqbHOrO YPOBHS 3ammycKa

HpI/I HaXXaTUX Ha KHOIIKY ABTO[[Hal'la30H BBITIOJTHACTCA PETYJIUPOBKA HACTPOCK
9JICMCHTOB YIIPABJICHUS C LCJIbIO MOTYYCHUA MPUTOAHOIO AT Ha6J'IIOIL€HI/I$I
1/1306pa)1<eH1/1${ BXOJHOI'O CUI'Halia.
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®yHKuMA Hactpoiika
Pexum peructpaum Bbibopka
®opmar oTobpaxeHus YT
lNocnecseyeHue akpaHa Bbikn
[MonoxeHne no ropu3oHTanm M3ameHseTcs
lMpeacTaBneHne no ropusoHTanu OcHoBHoe
Myck/cTon MycK
Macuutab no ropusoHTanu (cek/gen) N3mensetcs
Tun BXoaa CUHXpOHU3aL WK DC
3apepkka 3anycka MuHumansHas
YpoBeHb CUHXPOHW3ALNN NameHsieTca
Pexum CHXpOoHM3aLmm ®poHT
Monoca nponyckaHus No BEPTUKANM MonH.
OrpaHnyeHre Nonockl No BepTUKany Bbikn

Tvn BX0Aa NoO BEpTMKANM DC
/HBepTMpOBaHKe NO BEPTUKANH Bbikn
MaciuTtab no BepTukanu (BonbT/aen) N3meHnseTcs

ABTOMAaTHYECKUH BI:I60p Auana3oHa OTKIIIOYACTCA MPU CICAYIOIUX U3MCHCHUAX.

B Macmtab mo BCPTHUKAJIU OTKIIIOYACT aBTOMAaTHYCCKHI BI:I60p Jualria3oHa 110

BEPTHKAIIN

B MacmTab 1Mo TOpU30HTAIN OTKIIOYaeT aBTOMAaTHYECKHA BEIOODP quarma3oHa

10 TOPU30OHTAIN

B BpIBOJ Ha 3KpaH WM yAaJeHUE ¢ FKpaHa OCLUUIOrPaMMbl KaHaja.

®  Hacrpoiika CHHXpOHU3ALMH.

B COop JaHHBIX B pEXKUME OIMHOYHOTO 3aITycKa
B  BoccTaHOBIIEHHE HACTPOUKHU.

m  OroOpaxenue B popmare XY.

B JlocnecBedeHue.

OyHKIMA aBTOMAaTHYECKOW YCTAaHOBKM OOBIYHO MOJIe3HEe (PyHKIUU
aBTOMAaTHYECKOIO BBIOOPA AMana3oHa B CICAYIOIINX CUTYalHsX.

AnHann3 THHAMHAYEeCKH W3MEHSOIIErOCs CUTHAIA.

BricTpoe cpaBHEHME IIOCIEOBATENbHOCTH U3 HECKOJIBKUX CUTHAIOB 0€3
perynupoBKy ocuwiiorpada. Jta GpyHKUMsS O4eHb MoJie3Ha, eCin TpedyeTcs
OIHOBPEMEHHO HCIIOJIb30BATh J1Ba LIyIa UM €CIIM HY)KHO yAEP>KUBATh LIYIl B
OIIHOH pyKe, B TO BpeMs Kak BTOpPas 3aHITa 4YeM-TO elle.

VrpaBieHHe COCTaBOM aBTOMATHUYECKH PETYIHPYEMbIX HACTPOCK
ocruutiorpagda.
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Ecnu curHambl H3MEHSIOTCS 110 YacTOTE, HO UMEIOT OJIM3KHUE aMIUTUTYIbI,
JOCTAaTOYHO MCIIOIb30BaTh ABTOMATHUYECKUM BHIOOP Anana3oHa 0 FOPU30HTAIIN.
[MapameTpsl TOPH3OHTAILHON pa3BepTKU OcHunIorpada OyayT peryinpoBarhCes,
a TIapaMeTpbl pa3BEPTKH 110 BEPTUKAIH HEe OyIyT U3MEHATHCS. TakuM o0pazoM,
MOXHO BH3yaJIbHO OLICHMBATh aMIIUTYAy CUTHAIA, He OECIOKOSACH 00 N3MEHEHUH

ABTOYyCTaHOBKa

[Ipu HaXxaTUM KHONKKU ABTOYCT OCHMILIOTPAa(oM ONpeneNsieTCs TUIl CUTHAIA

Y BBIIOJIHAETCS PETYJIUPOBKA HACTPOEK JIEMEHTOB YNPABICHUS C LEIBIO

MTOJTYICHHSI TIPUTOHOTO TSI HAOIFOACHIS N300paKeHIS BXOIHOTO CUTHAJIA.

®yHKUMA HacTpoiika

Pexum pernctpauum YcTaHaBnMBaeTCs pexuM BbIGOPKN UNu NUKOBOM AETEKLMN

Kypcopel Bbikn

®opmart oTobpaxeHNs YcraHaBnueaetcs dopmat YT

Tun akpaHa [ns BugeocurHana yctaHaBnmBaeTcs 3HaveHue Touku,
Ans cnektpa bld — 3xayenune BekTopsl, B Apyrux
Cryyasx 3HaYeHne He N3MeHseTCs

[TornoxeHue No ropu3oHTanm M3menseTca

MacuuTtab no ropusoHTanu M3meHseTcs

(cex/pen)

Tun BX0Aa CMHXPOHM3aLMK W3mensietca Ha DC, Mogasnenue wyma unu MNoaasnexne
BY

3apepxka 3anycka MuHnManbHas

YpOBEHb CUHXPOHU3ALN YctaHoBka Ha 50 %

Pexum cMHXpoHM3aLmm AsTO

VICTOUHNK CMHXpOHM3aLMK MameHsieTcs, CM. CBeAeHMs, NpuBeLeHHbIe nocne
9TOM Tabnuupl; ANS CUrHaNa BHELLHEN CUHXPOHM3ALMM
aBTOYCTAHOBKA He UCMONb3yeTcs

KpyTuaHa CUHXpoHU3aLmm M3mensetcs

Tun cMHXPOHW3aLMK ®poHT unn Bugeo

MonsipHOCTb OBblyHas

BMAEO0CUHXPOHM3ALIMN

CuHXpoHu3aumsa no M3meHsieTcs

BuaeocurHany

CraHpapT BugeocurHana M3meHseTcs

CMHXPOHMU3aLMN

lMonoca nponyckaHus no [MonH.

BEpTMKaM
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CrpaBoYHHK

®yHKunA Hactpoiika

Tun Bxoaa no BepTMKany DC (ecnu paHee 6bio BbiGpaHo 3HaueHne GND
(3asemnenue)); AC ons BugeocurHana. B gpyrvx cnydasx
YCTaHOBJIEHHOE 3HaYeHWe He M3MeHsIeTCS

BONbT/OEN M3meHsieTcs

[Tpu pabote PpyHKIMN aBTOYyCTAaHOBKU MPOBEPSETCS HAIMYME CHTHAJIAa Ha BCEX
KaHaJlaX U 0OHapy>KeHHBbIE CUTHANBI OTOOpaXkaloTcsa Ha SkpaHe. DyHkuus
aBTOYyCTAHOBKH OIPEAEISIET HCTOUHUK CHHXPOHM3ALUU HA OCHOBAHUU
CIEAYIOLUX KPUTEPUEB.

B Ecnu curHaimsl MPUCYTCTBYIOT HA HECKOIBKUX KaHaTaX, BRIOMPAETCSl CUTHAI C
HauMEHbIIIEH YaCTOTOHU

®  Ecnu curHanbsl He OOHApY>KeHbI, IPH BHI30BE (PYHKIIMU aBTOYCTaHOBKH
0TOOpakaeTcsl KaHaJI ¢ HAaMMEHBIIUM HOMEPOM

®  Ecnu curHaisl He 0OHapyKeHbI, KaHaJbl He oToOpakatoTcst. Ocuiuiorpad
0TOOpakaeT U UCIONb3YET NEePBbIA KaHaI

B CjIydac, Korga rnmpu UCroJIb30BaHUN (byHKLII/II/I ABTOYCTAHOBKU HC YAACTCs
OINPCAC/INTL TUIT CUTHAJIa, BBIIIOJIHACTCA PEryJIMpOBKa BepTHKaHBHOﬁ nu
FOpI/I3OHTaHLHOﬁ IIKaJI U 3aTE€M OCYUICCTBIIAOTCA aBTOMAaTUUCCKNUEC U3MCPCHUA
CpCAHCTO 3HAYCHUA U pa3dMaxa.

OyHKIUS aBTOMAaTUYECKON YCTAHOBKH OOBIYHO TMOJIE3HEE (PYHKIIUU
ABTOMAaTHYECKOTO BEIOOpA JAWAITa30HA B CICAYIOMNX CUTYAITHsIX.

B PaGora c 0OfHUM CTaOMIBHBIM CUTHAJIOM.
B ABTOMaTMYECKHUI IPOCMOTpP U3MEPEHUM CUTHaa.

®  bricTpoe U3MEHEHHUE TUIA MIpeCcTaBlIeHusl curnana. Hampumep,
MIPOCMAaTPHUBAETCS TOJBKO OWH MEPHO]] CUTHANA WM HapacTaIOMi QpoHT
CUTHAaJa.

B [IpocmoTp BuaeocurHanoB uiu BI1®-curxanos.

CuHycompanbHbiv curHan  Korna ucnonb3yercs QpyHKIMS aBTOYCTaHOBKU U OCHUILIOrpad 0OHAPYKHMBAET,
9710 (hopMa cUTHAIA OJIM3Ka K CHHYCOHIE, OTOOpaKaroOTCs CIIETyIOIIIEe KOMaH /I

BapuaHTbl cuHycounabl [ononHutenbHbIe cBeAeHUA
.nn{\{'b Oto6paxeHne HECKONbKIX NEPUOAOB C COOTBETCTBYHOLLMM
’ BEPTUKANbHbLIM W FOPU30HTaNbHBIM MaclwTabom. Ha

Heckonbko nepnoaos 3KpaHe ocuunnorpaca otobpaxarTcs pesynbTaThl

CuHyconzpl CcresyioLmx aBToMaTnyeckux namepeHni: Cp.k.Lmkna,
Yactota , Mepuog v Pasmax

.\/‘/\ YCcTaHOBKa rop13oHTanbHOro Maclwtaba ans oTobpaxeHus
O[HOTO UMW HECKONMbKUX NEPUOAOB curHana. Ha akpaHe

OanH nepuoa cuHycouap! ocuunnorpaca oTobpaxatoTcs pesynbTaThbl CNeayLwmx

aBTOMaTN4eCKMX VI3MepeHVIl7IZ CpenHee 1 Pasmax
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CrpaBovYHHK

MpamoyronbHble U

MMnyJbCHble CUrHanbl

BugeocurHan

BapwuaHTbi cuHycounabl

JononHutensHbIe cBeaeHMA

A
Han

Bro

Mpeobpa3soBaHue curHana BO BPEMEHHOM 0bnacTu B
4aCTOTHblE COCTaBNSIOLLME U 0TOBpaxeHWe pesynbTata
B BMAE rpacpmka 3aBUCHMOCTI aMnnUTyabl OT YacToTbl
(cnektpa). [lononHuTenbHbIE CBEAEHNS 06 3TOM
MaTemaTU4eckoM npeobpazoBaHum cM. B rnaBe@yHKYUS
Bro.

OTmeHa aBTOYCT.

BosBspart Kk npeablayLiei HacTpoiike ocuyunnorpada

Korzna ucnonbsyercst pyHKIHS aBTOYCTaHOBKH U OCIMILIOTpad) 0OHApYyKUBAET,
4To (popMma curHana O1M3Ka K MPSAMOYTONBHOW WITM UMITYIbCHOH, OTOOpaXKaroTcs

CIIEMYIONTHEe KOMAH/IbI:

BapuanTtbl meaHgpa

JononHutenbHble cBeAeHNUA

Heckonbko nepnoaos
MeaHgpa

OtobpaxeHne HeCKONbKIX NepPUOLOB C COOTBETCTBYHOLLMM
BEPTMKaNbHbLIM W FOPM30HTaNbHLIM MaclwTabom. Ha
aKpaHe ocuunnorpacga 0TobpaxatTcs pesynbTaTthl
CNeayoLLMX aBTOMATUYECKUX U3MEPEHNI: Pasmax,
CpenHee, Mepwog n Yacrota.

]

OpauH nepuoa MeaHapa

YCTaHOBKa ropu3oHTanbHoro Macwraba ans oTobpaxeHus
O[IHOTO WM HECKOMbKMX MepUogoB curHana. Ha akpatqe
ocuunnorpada otobpaxaloTcs pesynbTathl CeaYHLLMX
aBTOMATMYECKUX u3mepeHuit: MuHumym, Makcumym,
CpegnHee 1 ANUTenbHOCTb NONOXMTENBHOMO UMMYNbCA

_

Hapacratowynin ppoHT

OtobpaxeHne GpoHTa 1 pe3ynbTaToB aBTOMATUYECKMX
n3mepeHuit Bpems Hap. u Pasmax

=

[ —

Hucxoaawmin poHT

OtobpaxeHne poHTa W pesyrnbTaToB aBTOMATUYECKNX
u3mepeHuin Bpems cnapa u Pasmax

OTmeHa aBTOYCT.

BosBpart k npeablayLueit HacTpolike ocumnnorpada

Korma ucmonb3yercst GyHKIES aBTOYCTaHOBKH, M OCHIIIIOrpad oOHApYKUBACT
BUICOCHUTHAJI, OTOOpaXKAIOTCA CIEAYIONINE KOMaHIbI:

BapVIaHTbI BuageocurdHana

HononHutenbHble cBeAeHUA

ki

[Mons » Bce nonst

OtoBpaxeHne HeCKOMbKMX NONem, CUHXPOHW3ALMS Mo
nobomy nonto

wl

Crpoku P Bce cTpoku

OtobpaxeHne 0AHON MOFHON CTPOKM C YaCTbLO
npeablayLLen 1 crepyroLen CTPOKMA, CUHXPOHU3ALNS Mo
ntobon cTpoke

wl o

Crpoku » Homep

OtobpaxeHne 0gHON MOSHOM CTPOKM C YaCTbIO
npeablayllen 1 cneaytowen ctpoku. Boibop cTpoky,
MCNOMb3yeMON 47151 CUHXPOHM3ALMM, OCYLLECTBNSETCS C
MOMOLLBIO YHUBEPCATBHON PYYKN
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Kypcop

CrpaBoYHHK

BapuaHTbl BugeocurHana JononHutensHbIe cBeaeHMs

“@_ OtobpaxeHne HECKOMBKMX MOMer, CUHXPOHM3ALMS TONbKO
Mo HEYETHbLIM NOJIAIM

HeyveTHble nons

‘E OTobpaxeHne HECKOMBKIX MOMer, CUHXPOHM3ALMS TONBKO
M0 YETHBIM NONAM

YeTHble nons

OTmeHa aBToOYyCT.

BosBpart k npeablayLueit HacTpolike ocumnnorpada

MMPUMEYAHUE. [Ipu asmoycmanoske 0ist 6UOEOCUSHALA BBIOUPAEICSL PENCUM

0m06p(l.?fC€HZ/l}l mouex.

UtoObI BBIBECTH Ha SKpaH U3MEPUTEILHBIC KypCOPBI U MEHIO KYPCOPOB, HAXKMHUTE
kaonky Kypcop. [l n3MeHeHns OJI0KEeHNsT KypCOPOB CIYXHUT YHUBEpPCATbHAS

pyuKa.

MapameTpbl HacTponku

Onucanune

Tun ! Bpems, AMnnutyaa, Bbikn

Bbibop 1 oTobpaxeHue Kypcopos
u3mepeHust. Kypcopbl BpemeHu cryxat
— ANna n3mepeHna BpemMeHu, 4actoTbl U
aMnnnTyAd, Kypcopbl aMnnuTyabl — ONA
W3MEPEHNst aMNAUTY A, HanpUMep Toka 1
HanpshKkeHwst

NcTouHmk CH1, CH2, MATH, REFA,
REFB

BbiGop curHana, Ans KoToporo
HeobX0aNMO MPOBECTH KYPCOPHblE
n3MepeHus..

PeaynbTaTbl U3MepeHuit 0ToGpaxaloTcs B
nonsix Kypcopos

OtobpaxeHne pasHoCTH (MpupaLLeHms)
MeXay NOMNOXeHUeM KypcopoB
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CrpaBovYHHK

MapameTpbl HacTpoiiku OnucaHue
Kypcop 1 OTobpaxeHne MECTOMONOXEHUS Kypcopa
Kypcop 2 1 (BpeEMs — OTHOCUTENbHO MOMEHTa

CUHXPOHM3aLMW, HanpAXeHne —
OTHOCUTENTbHO OMOPHOro BbIBO,Ela)

1 [Ins uamepeHis amnnuTy bl 1 4acToTkl npu paboTe ¢ dyHKumen Math FFT (Bbictpoe npeobpasosaxme ®ypbe).

B 3aBucHMOCTH OT THIIa Kypcopa 0TOOpakaeMble 3HaYCHUSI PasHOCTH (A)
W3MEHSIOTCSI.

B [Ipu ucrons30BaHUM KYPCOPOB BpEMEHHU O0TOOpaXkatoTcs 3HaueHus At, 1/ At u
AV (uma Al, AVV uT. 1.)

®  [Ipu UCTIOIB30BAaHUN KYPCOPOB aMIUIUTY/IbI UM aMILTATYIHBIX KypCOPOB
BII® orobpaxkarorcst 3HaueHus AV, AL, AVV u 1. 1.

®  [Ipu ucnons30BaHUM YacTOTHBIX KypcopoB BII® otobpakarorcs 3HauCHHS
1/AHz (1/AT'n) u AdB (Anb).

MMPUMEYAHUE. [lns omobpadicenusi Kypcopos u coomeemcmeyowmux noietl
3HAUeHUll HeOOXOOUMO, YUMOObl HA IKPAHE OCYULOSPAPA OMOBPANCANCS CUSHAIL.

MMPUMEYAHUE. IIpu ucnonvzosanuu Kypcopos epemeHu omoodpaicaromest
SHAYeHUsl BpeMenU U AMNIAUMYObL OJisL KAHCOOU OCYUNIOSPAMMDL.

OcHoBHble noHATMA  [epemeleHmne kypeopa. s mepeMenieHus KypcopoB 1 u 2 HCIONb3yeTcst
yHUBepcaibHas pyuka. llepemenienrue KypcopoB BO3MOXKHO TOJIBKO B TO BpeMsl,
KOTJIa 0TOOpaXkaeTcst MEHIO KypCOpOB. AKTHBHBIN Kypcop OTOOpa)xaeTcs B BUJE
CIUIOLIHOM JIMHUH.

VYAV AVAVAVAY

Kypcopbl amnnutyabl Kypcopb! BpemeHu
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CrpaBoYHHK

Hactponka no ymonyaHuo

Knonka HacTpoiika mo yMo4aHuIo CIIy>KUT A7l BO3Bpara OONBIIMHCTBY
napaMeTpoB U HAaCTPOEK ocuuiuiorpada 3HadyeHud o ymondanuio. OnHako
3HAUCHHMS 110 YMOIYAHUIO BOCCTAHABIMBAIOTCS HE U1 BCeX MapaMeTpoB. B
MpuiIoXkeHn:u D copepikuTes mepeyeHb BOCCTAaHABIMBAEMbIX HACTPOEK IO
YMOJTYaHHUIO.

JKpaH

KHomka JKpaH CIyXHT 711 U3MEHEHHSI CIOCO0a OTOOPaKEHUsT CUTHANIA U
BBIOOpa crtoco0a 0ToOpakeHUs TaHHBIX.

MapameTpbl Hactpoiiku OnucaHue

Tun BekTopbl, Touku Mpu BLIGOPE 3Ha4eHUs BekTopsl coceaHue
TOYKM OTCYETOB Ha 3KpaHe COeaUHATCS
NMHNAMMN

Mpw BbIGOpE 3HaYEHUS ToukK
0TODpaxarTCs TOMBKO TOUKM OTCHETOB

lMocnecseu. Bobikn, 1¢,2¢,5¢, YcTaHoBKa BPEMEHM, B TEHEHWE KOTOPOTro
HeorpaHuy. Kadblil 0TCYET OTObpaxaeTcs Ha akpaHe
®opmar YT, XY ®opmat YT — oTobpaxeHne HanpskeHns

(no BepTMKanu) N0 OTHOLLEHUIO K BPEMEHM
(no ropusoHTanu).

®opmat XY — oToBpaxeHne TOUKM Kaxabli
pa3 npu perucTpauum OTCYETOB B kaHane 1
U KaHane 2.

HanpsxxeHne curHana kaHana 1
onpegensieT KOOpAMHATY TOUKM Ha ocu X
(ropu3oHTanbHas ocb), @ HanpshkeHne Ha
kaHane 2 — koopauHaTy Y (BepTuKanbHas
0OCb).

B 3aBucHMOCTH OT THIIA CHTHajIa HCITOJIB3YIOTCA TPU PA3JIMUYHBIX CTUJIA BBIBOJA
ocHuJIJIoOrpaMMbl: CILJIONIHASA JIMHUA, CBETIIAA JIMHUA U ITYHKTHPHASA JIMHUA.

1@1

j i
R Ty a.wm»n.u.<_ 3
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CrpaBovYHHK

OCHOBHbIe NMOHATUA

92

1.

CromHas JTUHUS YKa3bIBacT Ha OTO6pa)KCHI/I€ CUrHaja, nmojfy4acmMoro 1o
OTHOMY H3 KaHaJIOB. Ilocne ocTaHOBKH c60pa OTCYCTOB JIMHUA OCTACTCA
CHJ'IOI_HHOI‘/'I, €CJIM HE BBITNIOJIHAIUCH USMCHCHUS IMapaMETPOB, IPHUBOAANINE K
HCKa’XXCHUIO 0T06pa>i<aeM01‘/'1 OCHUJIJIOTPpaMMBIL.

H3meneHue napaMeTpOB BCPTUKAJIBLHOTO U TOPU30HTAJIBHOI'O BBIBOAA
OCHUJIIIOrpaMMBbI JOITYCKACTCA, KOTIa pErucTpanusa OTCUCTOB OCTAaHOBJICHA.

OnopHbIii curHan orodpakaercss Oeyol JIMHUEH, a CUTHAIBI C
MIOCJIECBEYEHUEM OTOOPAXKAIOTCS TEM K€ LIBETOM, YTO M OCHOBHOM CUTHAI, HO
C MEHBIIEH HACBIIIEHHOCTEIO.

[lyHKTHpHAs TUHHS yKa3bIBaeT Ha TO, YTO OTOOpaXkaeMasi OCIMIIOrpaMMa
OoJibIlIe HE COOTBETCTBYET HACTPOHKAM MapaMeTpoB. DTO MPOUCXOTUT MPU
OCTaHOBKE PETHCTPALUK OTCUETOB U TAKOM W3MEHEHUH HACTPOEK, KOTOPOE
ocrmiutorpag He MOXKET MPUMEHUTH K oToOpaskaemMoMy curHainy. Hampumep,
HW3MEHEHUE HACTPOEK CHHXPOHHU3ALUH MPH OCTAHOBICHHOM COOpE OTCUETOB
MIPUBOIUT K OTOOPaXEHUIO CUT'HAJIa TyHKTUPHON JIMHUEH.

nocnecsevyenne. Ocimutorpad oToOpaXkaeT JaHHBIC B PEKUME TIOCIESCBEUCHUS
C MEHBIIEH HUHTCHCHUBHOCTBIO, YEM (CGKHBBIC» HaHHBIC. Koma IJIA ImapaMeTpa
[NocnecBeuenue 3amano 3HaueHne Heorpanuy., OTCUSTHI HAKATUIMBAIOTCS JI0
MOMEHTA U3MEHEHUS HACTPOIKH.

MapameTp Onucanue

Bbikn IMpn oToBpaxeHnn HOBOW OCLMNNOrpamMmbl CTapble
OCLMMNIOrpamMMbl U OCLMNNOrpaMMbl MO YMOMNYaHUIO YaansioTcs
C 3KpaHa.

OrpaHnyeHne BpeMeHH HoBble curHanbl 0To6paxatoTcs ¢ HOpManbHON

WHTEHCUBHOCTbIO, @ CTapble — C NOHWKEHHO; CTapble CUrHambl
CTMPAKTCS MO AOCTKEHUN NPELENbHOMO 3HAYEHNS BPDEMEHHOTO
WHTEpBarna.

HeOFpaHVILI. HpKOCTb Gonee CTapbIX CUrHanoB yMeHbLIAETCA, HO OHU

BCErfa OCTalOTCS BUAMMBIMA. JTOT PEXUM UCTIONb3yeTcs
ANs HabnioaeHNs peaKo NOBTOPSAKLMXCA COBLITUI UNK ANs
[ONTOBPEMEHHbIX N3MEePEeHUii pasmaxa LLyMOB.

®opwmar XY. Dopmar XY ucnonb3yercs Ui aHAIU3a pa3HOCTU (a3, HapuMep

npu npocmotpe ¢uryp Jluccaxy. B stom dopmare HanpspkeHHE CUTHANA Ha
kaHase 1 oToOpa)kaeTcsi OTHOCUTENBHO HAaNPsDKCHHUS CUTHANA Ha KaHaje 2,

rJe HanpsDKeHUe KaHana | — ropu3oHTajIbHAsI OCh, a HANpsDKEHHE KaHana 2
— BeptukanbHas. Ocuumiorpad UCIoab3yeT HECHHXPOHU3UPOBAHHBIN cOOp
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CrpaBoYHHK

JAaHHBIX B pekuMe Bei0opka n oTroOpakaeT Mmoy4eHHbIe JaHHBIE B BUJIE TOYCK.
3HaueHne 9acTOTHI OTCUETOB (hUKCHpoBaHO — 1 MBBIO/CEK.

[TPUMEYAHUE. B nopmanvrom pesicume YT ocyunnocpag mosicem
pe2ucmpuposams cucHal npu 10ootl yacmome omcuemos. Jlanusili cueHan
Modcem 6vimv npocmomper u 8 popmame XY. /s smozo Heobxo0umo
ocmano8ums co6op omcuemos u usmeHums gpopmam omobpaxcenusn Ha XY.

B dopmare XY opransl ynpaBieHHs BHIIOTHSIOT CleAyiomue GpyHKInu.

B C nomomibto pydek Macmrad u Ilonosxkenune kanana 1 B rpynmne «BepTuk.»
perynupyercs MaclTad U IMOJIOKEHNE OCLIIIOTPAMMBI 110 BEPTHKAIIH.

®  C noMompio pydek MacmTad u Ilonoskenue kanana 2 B rpyrine «BepTuk.»
peryaupyercs MaciiTad U Moj0KeHHEe OCIUIUIOTPaMMBI TI0 BEPTUKAJIH.

B dopmare BriBoma XY He paboTaroT ciaenyroiue GyHKIHH.
®m  ABroycTaHOBKa (Bo3BpamiaeT ¢popmar BeiBoga YT)

B AprozauanasoH

B ABTOMaTHYEeCKHE U3MEPEHUS

= Kypcopsl

B OnopHBIN CUTHAJ M paCUYETHBIE OCIHILIOIPAMMBI

m  Coxp/BeoB P Coxp. Bce

B Hacrpoiikn macmraba BpeMeHH

®  HacTpolKu CHHXpPOHU3AINU
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CrpaBovYHHK

CnpaBka

Mo ropusoHTanu

94

Py4ku n KHONKm

YroObl BEIBECTH Ha 3KpaH MEHIO CITPAaBKH, HAXKMUTE KHONKY CnipaBka. B
CITpaBKEe OIMMCAHbBI BCE KOMaHIBI MEHIO M HacTpoliku ocmuniorpada. (Cwm.
ctp. xiii, Cucmema cnpaexu.)

Oprans! ynpaBiIeHUs IO TOPU30HTAIH MTO3BOJISIOT HACTPOUT JIBA MPEICTABICHUS
OCIIJIOTPaMMBI, KQXKJI0€ CO CBOUM ITOJIOKECHHEM U MacIITa0OM 110 TOPU3OHTAJIH.
B morne monoxeHus 1Mo ropu30HTAIN 0TOOpaXkaeTcs BpeMsi, COOTBETCTBYIOIIEE
MTOJIOXKEHUIO B IIEHTPE dKpaHa, (MOMEHT CHHXPOHH3AINHA COOTBETCTBYET HYJIIO).
[Tpu n3MeHeHun MaciiTaba o TOPU30HTAIN OCHUIOTPAMMA PACTATHBACTCS WU
CKUMAETCS OTHOCUTEIBHO IIEHTPA dKPaHa.

MapameTpbl OnucaHue

OcHoBHoe OCHOBHOI1 MacluTab BpeMEHH, UCMOMb3yeEMbIN N1
oTobpaxeHus curHana

30Ha OKHa 30Ha OKHa 3a[jaeTcs ABYMSI KypCOpaMM.

30Ha OkHa HacTpauBaeTCs C MOMOLLbHO 3MEMEHTOB YNpaBneHus
Monoxexue n MacwTab B rpynne «FOpU30HT.»

OkHo OTo6pakeHe YacTv OCLMNOrpamMmbl, BblAENEeHHOI ¢
MOMOLLbI0 30HbI OKHa, BO BCHO LUMPUHY 3KpaHa.

YcTaHoBKa 3aepXKu OTobpaxeHne BENUYMHBI 3a8epxKu. [N HACTPOKN HaXMUTE
(PYHKLIMOHANBHYH KHOMKY 1 U3MEHWUTE 3HAYEHNE C MOMOLLbH
YHUBEPCAIbHOW PYYKy.

[TPUMEYAHUE. s nepexntouenus mexncoy omobpaxrceHuem 6ce2o CueHala u
VBENUUEHHOU YACMU OCYULLOZPAMMbL UCHONLIVIOMCS PYHKYUOHATbHBIE KHONKU
napamempos omodPadNCceHust No 20PU3OHMATU.

B mone psioM ¢ nmpaBeIM BEPXHHM YIJIOM dKpaHa 0TOOpa)kaeTcs TeKyIIee
MOJIOXKEHHE MO TOPU30HTAM B CeKyHIaX. 3Ha40k M 0003HaYaeT OCHOBHOM
BpeMEHHO# MacmiTad, a 3Ha90k W — BpeMeHHOM MacmTab okHa. Kpome Toro,
MIOJIOKEHHE MO0 TOPU30HTAIN OTOOpasKaeTcsi ¢ MOMOIIBIO 3HAYKA CTPEIIKU B
BEpPXHEH 4acTH KOOPJMHATHOW CETKU.

Pyuka «lMonoxeHue» B rpynne «FOpU30oHT.». Ciy»KHUT AJ1s1 M3MEHEHHUS TIOJIOKCHUS
MOMEHTa CHHXPOHHU3AIIUH OTHOCHUTENBHO IIEHTpa 3KpaHa.
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[onmoxeHne TOYKK CHHXPOHU3AIMN MOXXHO YCTaHOBHUTH CIIEBa WIIM CIIPaBa OT
IIeHTpa dKpaHa. MaKCHMaJIbHOE YUCIIO JEICHUIA ClIeBa 3aBUCUT OT 3HAYCHHUS
MaciTaba mo ropu30HTaNM (BpeMeHHO# 6a3b1). st 60onbIInHCTBAa MacITaboB
MaKCHMaJIbHOE€ 3HAUCHUE COCTaBIsIeT Mo KpakiHel mepe 100 meneHwuii.
[ToMenienne TOYKM 3amycka cieBa BHE ITOJIS DKpaHa HA3bIBAeTCS 3a/Iep>KaHHON
pa3BepTKOiA.

KHonka «YcT Hynb». CiyXuT Ui YyCTaHOBKH HYJICBOTO MOJIOKCHUS IO
TOPU30HTAIH.

Pyuka «MacwTtab» B rpynne «Fopu3oHT.» (cek/pen). CuyKuT i H3MEHEHHUS
FOPU30HTAIBHOTO MaciTada (PacTsDKEHHE WITH CHKATHE OCHULIOTPaMMBI
CUTHAJIA).

OCHOBHbIe NOHATUA MacwTab no ropusoHTanu. Eciu c60p OTCYETOB CHIHAIA OCTAHOBJIEH (KHOITKOM
Iyck/cTon nnn OAUHOYH 3aMyCK), C TOMOIIBIO pyukn MacmTad B rpyime
«l"OpH30HT.» BBIMOJIHAETCS PACTSDKEHUE WIH CKATHUE OCLMIIIIOTPAMMBL.
Hcnonp3yiiTe yBelMueHUe AJid MPOCMOTpa JeTalleld 0CLUILIOTPaMMBI.

JKpaH B pexume CKaHMPOBaHWA (pexum nNpokpyTku). Korma pyukoit Macmrad
ycTtaHoBneHo 3HaueHue 100 Mc/nen u BEIOpaH pexUM CHHXPOHU3AIHHA «ABTOY,
ocrutorpad MepexoauT B pexkuM coopa JaHHBIX «CkaHupoBaHHE». B 3TOM
pexxuMe oToOpaskaeTcsi OOHOBIICHHE CUTHANA CJIeBa HampaBo. B pexume
CKaHWPOBAaHMS CUTHAIA CHHXPOHU3ALMS U YIPABJICHHE ITOJI0KEHUEM 110
ropu3oHTaMu He AeUcTBYOT. (CMm. crp. 83, Omobpadicenue 6 pedxcume
CKAHUPOBAHUSL.)

30Ha OKHa. DyHKIHUS 30HBI OKHA CIYXKHT JUIS yKa3aHHs (parMeHTa
OCLMJIJIOTPaMMBbI CUTHAJA, KOTOPBI TpeOyeTcs HpOCMOTPETh Ooee AeTalbHO.
J1n1s1 30HBI OKHA HEJb3s1 YKa3aTh OoJjbliee 3HaueHHe MaciuTaba BpeMEHH, YeM
3HauU€HHE OCHOBHOI'O MacllTaba BpeMEHHU.

30HbI OKHa 3aaHa BePTUKanNbHbIMW TMHUAMN

]
|
\ /wv\/w
\
| J‘kj
| |
OtobpaxeHne B OCHOBHOM MacLuTabe OTobpaxeHne 30HbI OKHa
BPEMEHM
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OkHo. OtoOpakaeT BBIICICHHYIO 30Hy OKHA Ha BeCh KpaH. Mcmonb3yercs s
nepexosa OT OAHOIO BPEMEHHOTo MaciuTada K Apyromy.

[TPUMEYAHUE. [lpu nepexnrouenuu mexncoy pexcumamu npocmompa OcHogHoe,
3ona oxna u OKkHO nocieceeuenue CUSHAIA, OMobpajicaemoe Ha dKpawe,
yoansiemes. Cmupanue nociecéeyerss RpoUCXoOum npu U3MEHEeHUU 3HAYEHU 6
MEHI0 HACMPOEK 20PU3OHMANILHOU PA3GEPMKIL.

Bbigepkka. Bpiiepikka UCTONB3YETCS Sl CTAOMIU3AIMY U300paKeHUS
cHoXHBIX ocrmutorpamMM. (Cwm. ctp. 111, Beidepoicka.)

MartemaTtuka

Haxxmute kHOonky MaTeMaTnKka Jis BBIBOJ]A MCHIO MATEMATHYECKHIX OTepariii
HaJT ocHLIorpaMMaMu. J{iis ynaneHus: pacueTHOH OCIHIIOrpaMMbl TIOBTOPHO
HaxxMuTe kHOTKy Maremaruka. (Cm. ctp. 115, Onemenmol ynpasenenus
omobpasiceHuem no 8epPmMuKaIL.)

MapameTpbl Onucanue

+, -, %, Bl1® MaTemaTuyeckie onepaumm, CM. CrieayioLLyio Tabnuuy.

VicTouHmkm VICTOYHMKM CUrHANOB ANs onepauui, CM. Criegytowyto Tabnuuy.

lMonoxeHue [ns M3MeHeHNs NOMOXEHWS NOMYYEHHON PacyYETHOM
ocLmnnorpamMmbl no BepTUKani UCNonb3yeTcs yHuBepcanbHas
pyuKa.

MacwTab no BepTukanm [ns nameHeHns maclwtaba Nomy4eHHON pacyeTHON
OCLMNorpamMmbl Mo BEPTUKAmNM UCMOMb3YeTCs yHUBEpCcanbHas
pyuKa.

MeHI0 MaTeMaTHYSCKUX (I)yHKI_II/Iﬁ BKJIIHO4acCT BLI60p HCTOYHHUKOB JIA Ka)K,Z[Oﬁ

oneparnuu.
Bo3mMoxHbIe
Onepauus NCTOYHUKM Onucanue
+ (cnoxeHue) CH1 + CH2 CnoxeHue curHanos kaHanos 1 u
2
- (BbluMTaHNE) CH1 - CH2 CurHan kaHana 2 BblunTaeTcs 13
curHana kaHana 1
CH2 — CH1 CurHan kaHana 1 BblunTaeTcs 13
curHana kaHana 2
x (NnepeMHOXeHNe) CH1xCH2 [NepeMHOXatTCs CUrHanb! B
kaHanax 1 u 2
BN (Cwm. cTp. 59.)
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OCHOBHbIe NMOHATUA

U3mepeHue

OCHOBHbIe NMOHATUA

Tun n3mepeHus

CrpaBoYHHK

EavHuubl usmepeHus ocuunnorpammbl. EnuvHWIA M3MEpPEHUS pacueTHON
OCHUIIIOrpaMMBI ONIPEACIIACTCA COUETAHUEM €AMHUI U3MCPEHUA NCXOOHBIX
OCLIMJUIOTPaMM.

EavHuua EanHuua EavHuua namepenms
M3MepeHus U3MepeHus pacyeTHOM
ocuunnorpaMmbl  ocuunnorpammbl  Onepaums ocuMnnorpaMmbl

V \Y +unm - V

A A +unm - A

V A +unm - ?

V v x W

A A x AA

V A x VA

Haxxmure KHOIIKY HSMepeHl/lﬂ, YTOOKI BEIBECTH Ha OKpaH MCHIO aBTOMaTUYCCKUX
I/I3M€peHI/II7L B meHro JAOCTYIIHO MECTHAAUATh BUI0B I/IBMepeHI/Iﬁ. O)IHOBpCMGHHO
Ha 5KpPAaHC MOKET OBITH 0T06pa)I(CHO J0 IIATH PI3MCpeHPIfI.

HaxxmuTe BepxHIOIO (QyHKIHOHATHHYIO KHONIKY. IlosBuTcs MeHto «3mep-¢ 1»
C nomomipio napameTpa «McTouHuK» BRIOMpaeTcs KaHajl, CUTHAJI KOTOPOTO
HeoOxoauMo u3MepuTh. C moMousio napamerpa « Tum» BeIOUpaeTcs THIT
BEITIOTHSIEMOTO M3MepeHus. J[1s Bo3BpaTa K MEHIO M3MEPEHUI 1 0TOOpaKeHus
BBIOpaHHBIX U3MEPEHHM HaxxMHUTe KHONIKY «Hazamy.

BbinonHeHne uamepeHun. OmHOBPEMEHHO Ha SKPaHE MOXKET OBITH OTOOPAKEHO
JI0 TATH aBTOMATHUYECKUX U3MEPEeHU. J[7Is1 BBEIMOTHEHUS H3MEPEHUS HEOOXOIUMO,
9TOOBI H3MEPSIEMBIN CHTHAI 0TOOpa)kalics Ha dKpaHe.

aBTOMAaTUYECKHE M3MEPEHHS HE MOTYT BBITOJHATHCS JUISI OTIOPHOM
OCIMJUIOTPaMMBI, PACYETHOM OCHUIIJIOTPaMMBI, a TaK)Ke MPU UCIOIB30BaHUU
pexxuma XY WM peKMMa CKaHUPOBaHMA. Pe3ynbraTsl n3MepeHui 0OHOBISIOTCS
PUOIM3UTENBHO [1BA Pa3a B CEKyHY.

OnucaHue

YacroTa /i3mepeHmne YacToTbl CUrHanma no nepeomy nepuoay

Mepuog /3amepeHune 4nUTeNbHOCTM NepBOro Nepuoaa curHana

CpefiHee V3amepeHue cpegHeapndMeTUYECKOro 3HaYeHUs aMnaMTy bl N0 BCEW ocLunnorpaMme

Pa3max /3amepeHne abComoTHOTO 3HaUYEHUs! Pa3HOCTM MEXIY MaKCUMYMOM M MUHUMYMOM amMUTyAbl
(HanpsbkeHms)

Cp.kB.UMKNA /3amepeHue cpegHeKBagpaTMYECKOro HanpsiKeHNs NepBOro 3aBepLUEHHOTO Nepuoaa curHana

Cp. kB. CpenHekBagpaTiyeckoe 3HadeHne anst Bcex 2500 BbIOOPOK 0AHOTO Kazpa AaHHbIX

ocuunnorpammbl.
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Tun namepeHus

OnucaHue

Kypc. cp.kB. McTuHHOE cpeaHeKkBaapaTnieckoe 3HayeHne Ans 4aHHbIX OCLMIIorpaMMbl OT Ha4anbHoON A0
KOHEYHOMN TOYKM

MuHnmym MpoBepka 3anucy curHana 3 2500 oTcyeToB 1 OTOBPaXeHe MIUHUMANBHOMO 3HAYEeHUs

Makcumym lMpoBsepka 3anucu curHana n3 2500 oTc4eToB 1 OTOBPaKEHNE MAKCUMAIbHOTO 3HAYEHNS

Bpems Hap. MamepeHue BpemeHn Mexay ypoBHaMK HanpsikeHns 10 % u 90 % nepBoro HapacTatLLero

(poHTa curHana.

Bpems cnaga

W3mepenune BpemeHun mexay ypoBHsammu HanpskeHus 90 % u 10 % nepsoro HuCNagatoLLero

(poHTa curHana.

Onur. non. /3amepeHne anuTensbHOCTM MEXAY NEPBLIM HApacTakLWyUM (DPOHTOM U CIIEAYHOLLMM HUCXOAALLUM
tbpoHTOM Ha ypoBHe 50 % BbICOTbI OCLMMIOTPaMMbI.
Onurt. oTp. W3mepeHne anuTenbHOCTM MEXAY NEPBLIM HUCXOAALMM (DPOHTOM U CIEAYIOLLMM HapacTaloLWum
tbpoHTOM Ha ypoBHe 50 % BbICOTbI OCLMMNIOrPamMMmbl.
CKBaXHOCTb OTHOLEHME ANUTENBHOCTY MOMOXWTENBHO YacTW UMMyMbCa K ANUTENBHOCTY BCEro LnKna
®da3sa Casur a3 Mexgy curHanamm AByx PasnuyHbIX KaHaMnoB MOCPEACTBOM CPABHEHMS HAapaCTaloLLnX
(PpPOHTOB NEPBOTO M BTOPOrO CUrHaNoB
3apepxka PacyeT caBura no BpeMeHM BYX PasnnyHbIX kKaHanoB NOCPEACTBOM CPaBHEHUS HAapacTatoLLMX
(PpOHTOB NEPBOTO M BTOPOIO CUrHAINOB.
Het Vi3amepeHust He BbINOMHAOTCA
MevaTb
Ecnu nnsa mapamerpa Coxp. Bce P Knonka PRINT ycraHoBiIeHO 3HauEHUE
ITeuaTh, MOXXHO OTIIPABISATh CHUMOK DKpaHa Ha MPUHTEP OAHUM HAXKaTHEM
KkHOMKH nedarn @),
Hactpoiika ocmiorpacda st OTIIpaBKM CHUMKA 3KpaHa Ha MPUHTEP
BeImonHsieTcs B MeHIO CepBuc P> Ilapamerpnl » Hacrtpoiika npunTepa.
MapameTp Hactponka Onucanue
[QKOHOMUYHBIN peXUM Bkn,Bbikn Bo3smoxHocTb nevaty

n3obpaxeHns akpaHa Ha Genom
choHe, ecnu BoibpaHo Bkn

OpwuenTaums !

KHuxHas, AnbbomHas

OpveHTauus n3obpaxeHus npu
nevatu

MpepBaTtb neyatb

MpekpalleHre OTNPaBkW CHUMKA
aKkpaHa Ha MpuHTep

Paamep 6ymaru 2

Mo ymonuanwto, L, 2L, Hagaki Postcard, Card Size, 10 x 15 ¢cm, 4"
x 6", 8" x 10", Letter, 11" x 17", AO, A1, A2, A3, A4, A5, A6, A7,
A8, A9, B0, B1, B2, B3, B4, B5, B6, B7, B8, B9, pyno+ 89 mm (L),
pynoH 127 mm (2L), pynoH 100 mm (4"), pynoH 210 mm (A4)

OtobpaxaloTcsi HaCTPOWKM,
J0nycTUMbIE ANs AaHHOTO

MpUHTEpa, COBMECTUMOTO C
PictBridge

Pa3smep n3obpaxeHus 2

Mo ymonuaHmio, 2,5 x 3,25 groima, L (3,5 x 5 groitma), 4 x

6 gronma, 2L (5 x 7 groitma), 8 x 10 gronma, 4L (7 x 10 gronma), E,
Card, Hagaki card, 6 x 8 cm, 7 x 10 cm, 9 x 13 cm, 10 x 15 ¢cm, 13 x
18 cm, 15 x 21 cm, 18 x 24 cm, A4, Letter
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MapameTp HacTpoika Onucanue
Tun Gymaru 2 Mo ymony., ObbluHas, ®oTo, Jkcnpecc- PoTo

KauectBo nevaty 2 Mo ymony., O6bluH., YepHoBuk , KauecTseH.

Mevatb Aathl 2 Mo ymonu., Bkn, Beikn

Meyvatb ID 2 Mo ymonu., Bkn, Bbikn

1 [ins nyywero pasMeLLeHust Ha UCTe MPUHTEP MOXET U3MEHUTD BbIGPaHHYIO HACTPONKY.
2 Ecnm BbibpaHHasi HaCTpoika He NOAAEPXKMBAETCS NPUHTEPOM, BMECTO Hee MPUMEHSETCS HACTPOIIKA NO YMOMYaHHI0.

KHonky meuatn MOXXHO Tak)Ke HACTPOUTH Ui COXPaHEHHS JaHHBIX Ha
sanmomuHatomeM USB-ycrpoiicte. (CMm. cTp. 67, 3anomunaiowee ycmpoticmeo
USB u nopmwi ycmpoticma.)

Pacniedarka ¢ ocumutorpada BBIONHIETCS HA TF0OOM HPHHTEPE, COBMECTUMOM
c PictBridge. ComectumocTth npunTtepa ¢ PictBridge ykaswsiBaetcs B
JTOKYMEHTALUH MTPUHTEPA.

Probe Check

OyHKIMS TPOBEPKU MPOOHHUKA CITYXKUT JJIsi OBICTPOI MPOBEPKH
paboTocrnocoOHOCTH MPOOHUKA HAPSHKEHHSI, HOAKIIOUEHHOTO K ocuuiuiorpagdy.
(Cwm. c1p. 5, Macmep nposepku npoOHUKA HANPAANCEHUS.)

MeHio OMOPHbLIX ocuunnorpamMm

Menro Reference (OnopHble OCIMILIOrPaMMBbI) TO3BOJIIET BKIIFOYATh U
BBIKJTIOUATh OTOOPaKEHHE OCIIHIUIOrPaMM, XPAHSIIUXCSA B OMOPHON MaMSITH.
OcmutorpaMMBbl XpaHITCS B O0IACTSIX YHEPTOHE3aBUCHMOM MaMsITH
ocuuiorpada noa ciaeayrmumu obo3HadeHusMu: RefA u RefB.

Uto0BI BOCCTAaHOBUTH MIIM CKPBITH OTIOPHYIO OCIIIITIOTPaMMYy, HEOOXOIMMO
BBITIOJIHUTE CIEAYIOMINE IEHCTBUS.

1. Haxwmute kHonky OmopH Ha niepeHel MmaHenu.

2. HaxmuTte KHONKY OOKOBOTO MEHIO, COOTBETCTBYIOIIYIO OMOPHOMN
OCITIILTOTpaMMe, KOTOPYIO TPeOyeTCst OTOOPa3uTh UM CKPHITh.

OHOpHLIC OCHUJIJIOTPpaMMBbl OTIIMYAKOTCA CIICAYIOIIUMHA 0COOCHHOCTSMM.

B B Momensx ¢ IBETHBIM 3KPaHOM OIOPHBIC OCHUILIOTPAMMEBI OTOOPAKAIOTCSI
OEJIBIM I[BETOM.

B OIHOBPEMEHHO MOTYT OTOOpaXaThCsl IB€ OMOPHBIC OCIMIIIOTPAMMBL.

B OrcueTsl MacmTada 1Mo BEPTUKAIN B TOPU3OHTAIN OTOOPAYKAIOTCS B HUKHEH
4acTH dKpaHa.

]l OMOPHBIX OCHWJUIOTPAMM HE NEHCTBYIOT (PYHKIIUHU JTYTIBI H
MTaHOPaMHUPOBAHMSL.
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OIHOBPEMEHHO C «KHBBIMI» OCIIIIIJIOTpaMMaMH KaHaJIOB MOYKHO BBIBECTH Ha
9KpaH OHY WU JABE OIMIOPHBIC OCITHILTIOTpaMMEI. Eciii Ha 3KpaHe HaXOAsATCs IBE
OTIOPHBIEC OCIMJIOTPAMMBI, TO TIEPE BHIBOJOM HOBOU OCITMILIOIPAMMEI OIHY U3
HUX CJEIYET CKPHITh.

CBezneHus 0 COXpaHEHHH OIMOPHBIX OCLIILIOrpaMM cM. B pasznene Coxpanumb
ocyunnoep. (Cm. crp. 102, Coxpanums ocyunioepammy.)

CoxpaHeHue U BOCCTaHOBIEHMWE

CoxpaHuTtb BCe

100

Kuomnka COXp/BbIZ}OB CIIYKUT IJIA COXpAaHCHHA WM BOCCTAHOBJICHUS
COXpPaHCHHBIX PAHEC HACTPOCK ocunnnorpa(l)a, CHUMKOB 3KpaHa HUIIN
ocouiiIorpaMm.

Menro CoxpaHeHHe W BOCCTAHOBJICHNE COCTOUT M3 HECKOJIBKUX TIOJMEHIO,
JIOCTYI K KOTOPBIM MOKHO NOJMYy4UTh U3 myHkTa JlelictBue. Kaxnoe u3 neicreuit
B MyHKTe /[elicTBHE BHIBOAUT HA 3KPAaH MEHIO, IO3BOJIIOIIEE JOIOIHUTEIBHO
onpenenuTh PyHKIIUH COXPAHEHUS WM CUUTHIBAHHUS.

JevicTBun OnucaHue

Coxp. Bce CopepxuT napameTpbl, NO3BONSAOLLME HACTPOUTL kHONKY PRINT
(MevaTb) Ans nepegaymn AaHHbIX Ha MPUHTED UMK 4Nt COXPAHEHMS UX
B 3anomuHatoLem ycrpoiictee USB.

CoxpaHutb CoxpaHeHune cHUMKa dkpaHa B (haline 3agaHHoro gopmara.

n3obpaxeHue

Coxp. Hacr. CoxpaHeHue TekyLLen HaCTponkK ocuunnorpaca B daiine B
3afjaHHoi nanke MO0 B 3HEproHe3aBNUCHUMOI NaMAT! HaCTPOEK

CoxpaHutb CoxpaHeHWe yka3aHHOW OcCLMnnorpammbl B Buge aina unm B

ocuunnorp. OMOPHO NaMATK.

BoccT.HacT. BoccTaHoBneHWe HacTpoiky W3 haitna B 3anoMUHaOLLEM YCTPONCTBE
USB nnu 13 obnactu 3HeproHe3aBUCUMOIi NaMsST! HACTPOEK.

BoccraHos. BoccraHoBneHue ¢haitna ocunnnorpaMmbl 13 3anoMUHaIOLLErO

ocuunnorp. ycTpoiictea USB B onopHyto namsTb

HetictBue Coxp. Bce mo3BoisieT HacTpouTh KHONMKY PRINT (Ileuats) ms
nepeadyl JaHHBIX Ha MPUHTEDP WU U1 COXPAHEHHUS UX B 3allOMHHAIOLIEM
ycrpoiictee USB.

Hactpoiiku unu

MapameTpbl noAaMeHIo OnucaHue
Knonka PRINT Coxp. Bcero B haiinbi ! (Cwm. cTp. 72.)
CoxpaHeHue CHUMKa B (Cm. c1p. 73))
tainn !
Mevatb (Cm. cTp. 79.)
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HacTpoukn unu

NapameTpbl noAMeHIo

CrpaBoYHHK

Onucanue

BbiGpaTth nanky

OTobpaxeHne CoaepKMMOro TEKyLLEN
nanku 3anoMUHaLLEro YCTPONCTBa
USB.

CmeHuTb nanky

(Cwm. cTp. 69, Mpasuna ynpasneHus

Co3spatb nanky

atnamu.) (Cm. ctp. 114, ¥YnpasneHue
¢atinamu Ha 3anOMUHarOWem
yempoticmee USB.)

Hasan

BosBpart k meHio Coxp. Bce.

O komaHpe
CoxpaHuTb BCe

BblBOA Ha 3KkpaH pasaena crpasku.

1 CBeToamoaHblit MHAMKATOP PAAOM C KHOMKoI PRINT yka3blBaeT, YTo BKMIOYEHa anbTepHaTUBHASH yHKLMS
«CoxpaHeHue», NOCPeACTBOM KOTOPOM MOXHO 3anncaTb AaHHble B 3anoMuHatowlee USB-ycTpoiicTso.

Heiictre CoxpaHuTh H300paskeHNE TIO3BOJISIET COXPAHUTh CHUMOK 3KpaHa B

¢aiine 3aganHoOrO Qopmara.

Hactpoiiku unu

MapameTpbl noaMeHIo

Onucaxue

®opmar ¢aina
EPSIMAGE, JPEG

BMP, PCX, TIFF, RLE,

Hactpoitka popmata rpacuyeckoro
baiina ans cHUMKa aKpaHa.

O coxpaHeHuu
CHMMKOB

BblBOA Ha 3kpaH pasaena crpasky.

Bbibpartb nanky

OTobpaxeHne COAEPKUMOro TekyLLen
nanku 3anoMuHaloLLEero yCTpomcTaa
USB u BbIBOA Ha 9KpaH napameTpoB
nanku.

CMeHUTb nanky

(Cwm. cTp. 69, Mpasuna ynpasneHus

Cospartb nanky

¢atinamu.) (Cm. ctp. 114, YnpasneHue
alinamu Ha 3anOMUHaKOWEM
yempoticmee USB.)

OpweHTauus 1,

KHuxHas, AnbbomHas

BbiGop KHWxKHOI Ny anbboMHO
OpUeHTaLUKN n3obpaxeHms.

OKOHOMUYHBI pexim 1,

Bkn, Bbikn

BkroueHne 1 BbIKITHOYEHWe
OKOHOMMUYHOTO pexnma

CoxpaHuTb
TEKO0000.TIF)

ums daiina (Hanpumep,

CoxpaHeHne CHUMKa 9KpaHa B
BUZe paina ¢ aBTOMaTUYEeCKu
reHepupyeMbiM UMEHEM B TEKYLLEN
nanke 3anoMM1HaloLLEro yCTpocTea
USB.

1 (Cwm. cTp. 98, Meyams.)

[Ipu ycraHoBKe AJis mapaMeTpa KHOIKH IedaT 3HaueHus: « CoxpaHeHue
CHHMMKA B (aiia» ocuuorpad mocie HaxaTusi KHOIKU COXPAHCHUS COXPAHSIET
M300pakeHUs ¢ 3KpaHa Ha 3anmomuHaromemM USB-ycrpotictBe. (CMm. cTp. 73,

Coxpanenue cnumxa 6 ¢paiin.)
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CoxpaHuTb HaCTPONKY

CoxpaHuTb
ocuunnorpammy

102

[HeiictBue Coxp. HACT. MO3BOJISET COXPAHNUTh TEKYILYIO HACTPOIKY ocumiuiorpaga
B aitie TEKnnnn.SET B 3aganno#f mamke 100 B SHEPTOHE3aBUCUMOM TTaMATH
HacTpoek. daiin HacTpoek comepKuT TekcToByto cTpoky ASCII, B koTopoii
MEPEUUCIISIOTCS MapaMeTpbl HACTPOHKHU ocLuLIorpada.

HacTpoukn unu
MapameTpbl NoAMEHHo Onwucanue

CoxpaHuTb Kak Hacrporika CoxpaHeHne TekyLLein HacTPONKA
ocyunnorpada B 3HeproHe3aB1CUMON
NamsATN HaCTPOEK.

dain CoxpaHeHue TeKyLLen HaCTPOKu
ocuyunnorpada B dhaiine Ha
3anomuHatoLlem yctponctee USB.

Hacrpoiika Otr1p010 YkazaHve HomMepa S4eiiku namsaTi ans
COXPaHEeHHS.

BbiGpaTthb nanky OTobpaxeHne COAEPKIUMOro TEKyLLEN
nankv 3anoM1HatoLLero yCTpoiicTBa
USB.

CmeHuTb nanky (Cm. cTp. 69, Mpasuna ynpasneHus
¢atinamu.) (Cm. ctp. 114, YnpasneHue
¢halinamu Ha 3anoMuHarowem
yempoticmee USB.)

Cospatb nanky

CoxpaHutb ums danna (Hanpumep, CoxpaHeHue HacTpoliku B Buae tanna
TEKO0000.SET) C aBTOMATUYECKN reHepupyembiM
MMEHEM B TEKYLLEn narke
3anomuHatoLero yctpoinctaa USB.

IIpu ycraHoBKe /U1 MapaMeTpa KHOIIKH Teyaty 3HaueHust «Coxp. BCero B (haiish»
ocuwuiorpag mocie HaxaTtusi KHOIKH COXpaHEHHUs coXpaHsieT (ailiibl HacTpOHKU
ocumwutorpaga Ha 3anomuHatomeM USB-ycrpoiictBe. (CM. ctp. 72, Coxpanenue
8cex OanHbIX 6 sude Paiinos.)

HetictBrue COXpaHUTh OCIUILIOND. TO3BOJISET COXPAaHUTh BHIOPAHHYIO
ocuwuiorpammy B Buze ¢aitna ¢ umenem TEKnnnn.CSV wnun B onopHoii maMsTH.
Ocuumnnorpad coxpansieT JaHHbIe OCHUIIIOrpaMM B Buze (aiina ¢ pasnesieHrueM
3ansaTeiMe (popmar CSV), KOTOpBIi MPEACTaBISET CO00I TEKCTOBYIO CTPOKY
ASCII, cocrosmiyto U3 3Ha4eHUH BpeMEeHH (OTHOCUTEIBHO COOBITUS 3aITycKa)

Y aMIUTUTYABL UIs Kaxaou u3 2500 Touek JaHHBIX OCHMIIOrpaMMbl. Dailnbl
CSV MOXHO UMIIOPTHPOBATH BO MHOTHE JIEKTPOHHBIC TAOIHITHI U TPOTPAMMBI
MaTeMaTHYeCKOTO aHaIH3a.
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BoccTaHoBMTL HAaCTPOWKY

Hactpoiiku unu

CrpaBoYHHK

MapameTpbl noAMeH0 OnucaHue
CoxpaHuTb KakK dann 3apaet coxpaHeHne NCXOAHBIX AaHHbIX
ocuunnorpammel B Buae aiina Ha
3anomuHatoLem ycrponctae USB.
OnopH 3apaet coxpaHeHWe UCXOAHBIX AaHHbIX
OCLMNAorpamMmbl B ONOPHOM NaMATH.
NcTouHnk ! CH(x) (Kanan), OnopH YKasblBaeT, kakon UCXOAHbIA CUrHan
(x), MATEM. BOMKEH ObITb COXPAHEH.
B OnopH (x) 3apaet HOMep A4EliKN ONOPHO NamMATH

Anga CoOXpaHeHMa NCXoAHOro curHana.

Bbibpartb nanky

OTobpaxeHue CoaepXMMOro TeKyLLen
nanky 3anoMuHarLLEero yCTpomcTaa
USB.

CMeHuTb nanky

(Cm. cTp. 69, lNpasuna ynpasneHus

Cospartb nanky

¢atinamu.) (Cm. ctp. 114, YnpagneHue
alinamu Ha 3anOMUHaKOWeM
yempoticmee USB.)

CoxpaHuTb

nms daina (Hanpumep,
TEK0000.CSV)

CoxpaHeHue JaHHbIX OCLMNNorpaMMbl
B BuAe hanna ¢ aBToMaTn4ecku
reHepupyeMbIM MMEHEM B TeKyLLell
nanke 3anomMuHaloLLero yCTponcTea
USB.

1 TMpyn coxpaHeHn HeoBXoanMo, 4ToBkl OcLMNorpamMma oToGpaxarnach Ha aKkpaHe.

HeiictBue BocceT. HAcT. mMo3BONIE€T BOCCTAHOBUTH HACTPOIKY M3 (aiina Ha
3anoMuHarouieM ycrpoiictse USB unu u3 o0nactu s3HeproHe3aBUCHUMO aMATH

HaCTPOEK.
HacTpoiiku unu
MapameTpbl noaMeHIo OnucaHue
BoccraHos. n3 Hactpoitka 3apaeT BOCCTAHOBIEHWE HACTPOWKM
ocumnnorpada nu3 3HeproHe3aBUCMOi
namsTu.
dann 3afaeT BOCCTAHOBNEHNE HACTPOMKM U3
(haitna Ha 3anoMMHaIOLLEM YCTPONCTBE
USB.
Hactpoitka Ot1pm010 YkasaHue Homepa sueik namaTi, u3
KOTOpOI ByayT BbI3BaHbl HACTPOKM.
BbiGpathb thaiin OTobpaxeHne COAEPKUMOro TekyLLel

nanku 3anoMm1HaloLLEero yCTponcTea
USB ans Beibopa chaiina.

CMeHuTb nanky

(Cm. cTp. 69, lpasuna ynpasneHus
¢atinamu.) (Cm. ctp. 114, YnpasneHue
alinamu Ha 3anoMuHalowem
yempoticmee USB.)
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104

BoccTtaHoBUTL
ocuunnorpaMmy

OCHOBHbIe NOHATUA

HacTpoiiku unu
MapameTpbl noAMeHIo OnucaHue

BoccraHos. BoccTaHoBneHne napameTpos
HaCTPOWKM M3 YKa3aHHON SYENKN
SHeproHe3aBMCHUMON NaMATL.

ums painna (Hanpumep, BoccTaHoBneHWe HacTpoek
TEKO0000.SET) ocuunnorpacda u3 danna Ha
3anomuHatoLem yctponctae USB.

HeiictBre BoccTaHOB. OCHIMILIOTP. MO3BOJISAET BOCCTAHOBUTH OCIUIIOrPaMMYy U3
¢aiina Ha 3anmomMuHaromeM ycrpolictee USB B siueiiky onopHoil mamsTH.

Hactpoiiku unu

MapameTpbl noAaMeHIo OnucaHue

B OnopH(x) 3afaet a4eilky ONOpHOM Nam[Th AN
3arpy3ku B Hee oCLMnIorpaMmbi.

13 chaina BbI30B (haina ¢ 3anomuHatoLero

yctpoinctaa USB.

BbibpaTth dhaiin OTobpaxeHne CoOAePKUMOro TEKYLLEN
nankv 3anoMUHaILLEero YCTpoiicTBa
USB v BbIBOZ Ha 3KpaH NapameTpoB
cnepytoLLen nanku.

CMeHUTb nanky (Cwm. ctp. 69, lpasuna ynpasneHus
¢hatinamu.) (Cm. ctp. 114, Ynpasnerue
¢halinamu Ha 3anOMUHaIOWEM
yempoticmee USB.)

B 3apaet saueiiky ONOPHON NamsTh 4N
BbI30Ba B HEE OCLMNNOrPaMMbl.
Recall ums canna (Hanpumep, 3arpyska ocuunnorpamMmbl 13
(BoccTaHoBuTb) TEK0000.CSV) BbIbpaHHOro (haitna B 3aAaHHyH A4eliky
OMOpHOW NamsTh u oTobpaxeHue
OCLMANOrpamMmbl.

CoxpaHeHue 1 BOCCTaHOBMNEHWe HacTpoek. IlomHbIii Habop HACTPOEK COXPAHAETCS
B 3Hepl"0He3aBHCHMOI71 IHaMATH. HpI/I BbI3OBC HACTPOCK ocummorpa(b nepefmeT B
TOT PCKUM, B KOTOPOM COXPaHJICA HaHHLIﬁ Ha6op HAaCTpPOCK.

Texymme HacTpoiiku ocrutorpada COXpaHsIIOTCs Yepe3 TPHU CEKyHIBI TIocTe
BBOJIa MTOCJICTHETO H3MEHEHHUS HACTPOEK MEPe]l OTKIIOYCHUEM MUTAHUS
ocmniorpada. [Ipu cnemyromnieM BKIIFOYSHUN OCIAILIOTPpada MPOUCXOIUT BHI30B
3THX HACTpPOEK.

Bbi30B HacTpoek no ymonyaHui. Jlist Bo3Bpara K 3aBOJCKAM HACTpOHKam
ocriorpada mo yMOJT4aHHUIO CIIYyKUT KHonka HacTpoiika mo yMo14aHuio.
s mpocMoTpa HACTPOEK, BBI3BIBAEMBIX ITPH HAKATHH JAHHON KHOIIKH, CM.
Ipunooscenue D. Hacmpotixa no ymonyanuio.
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CoxpaHeHue 1 BbI3oB ocuunnorpamMm. CoxpaHseMblii CUTHAN JOJIKEH
otoOpakaThbcs Ha 3KpaHe ociuniorpada. B sHepronesaBucuMoil mamstu
JIBYXKaHAJIbHBIX OCIILIOrpadOB MOXKHO COXPAaHUTh JIBa CUTHasa. B
YEeTBIPEXKAHAIBHBIX OCHMILIOrpadax UMEeeTCss BO3MOXKHOCTh COXPAHUTh UEThIPE
CUTHAaJa, OJTHAKO OJJHOBPEMEHHO MOTYT OTOOPaXKaTbCsl TOIBKO JIBA.

Ha skpane ocuumiorpada 0JHOBPEMEHHO MOTYT OTOOpaXXaThCsl OIIOPHBIC
CUTHAJIBl ¥ OTCYETHI CUTHAJIA, MOJIy4aeMOro ¢ KaHana. V3MeHeHue mapamMeTpoB
0TOOpaKeHUs OMOPHOTO CUTHAIA HEBO3MOXHO, OJHAKO B HIDKHEH YacTH dKpaHa
ocumorpada oToOpaKarTCs 3HAUYCHHS TOPU3OHTANTBHOTO U BEPTHKAJIBHOTO
Macirra0a.

AneMeHTbI ynpaBneHUs CUHXpOHU3aLmen

Tunbl CUHXPOHU3ALMK

CMHXpOHVI3aI.WIF| no
chpoHTy

[TapameTpsl CHHXPOHU3AIMH 33JAI0TCS ¢ TIOMOIIBIO MEHIO CUHXPOHU3AINHT U
OPTaHOB YTIPaBIICHUS Ha TIepeHEN TaHel!.

JIOCTYIIHBI TPH CIEAYIOMIMX THIIA CHHXPOHHU3ALMHI: CHHXPOHHU3ANHUS IO (GPOHTY,
BHUJICOCUHXPOHU3ALNS U CUHXPOHU3ALUs 110 JUIMTEILHOCTU uMItynsca. Jis
Ka)XJIOTO THIIa CHHXPOHM3ALUHN Ha SKpaHe 0TOOpakaeTcsl pa3iIuvHbIi Habop
apaMeTpoB.

I'IapaMeTp [lononHutenbHble cBeAEHUA

®poHT (Mo ymony.) CVHXpOHU3aLMs NPONCXOANT NPW JOCTUXEHUN HApaCTaloWNM
UM HACXOAALMM (DPOHTOM CUTHANa YPOBHS CUHXPOHN3ALIMN
(noporoBoro 3HaueHms).

Bugeo OTobpaxeHne KOMNO3UTHOrO BuaeocurHana craHgapta NTSC unu
PAL/SECAM; CMHXPOHW3aLMS BEINOMHAETCA MO NONAM WK CTPOKaM
BugeocurHana. (Cm. ctp. 108, CuHxpoHu3sayus gudeocuzHanom.)

Wmnynec CUMHXpOHW3aUms No nMnynbcam, Bblgenswowmmes no gopme. (Cm.
ctp. 109, CuHxpoHu3sayus no dumesnbHOCMU UMNYbCa.)

CunxpoHH3anus 1o (GpoHTY OCYLIECTBISETCS MPU JOCTHKEHUH ITOPOTOBOTO
3HAUCHHS HApacTAIOUIMM WIIM HUCXOASIINM (YPOHTOM CHUTHAIIA.

MapameTpbl HacTpoiiku Onucanue

O®poHT IMpu BbIBOpE AaHHOMO NapameTpa
AN CUHXPOHWU3ALMM UCONb3YeTCS
HapacTaloLWMiA UM HUCXOASALLMIA
(DPOHT BXOAHOTO cUrHana.

McTouHmK CH1 (K 1), CH2 (K 2), Bbibop mcTouHuKka curHana
Ext (BHewHuin), Ext/5 CuHxpoHu3aum (Cm. ctp. 107.)
(BHewwnuia/5), AC Line
(CeTb)
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MapameTpbl HacTpoiku OnucaHue

KpyTnsHa Hapacrt., Hucxoaswui Bbibop Tuna cpoHTa (HapacTatoLmi
UNN HUCXOLALLMIA), NO KOTOPOMY
OyaeT NponcxoanTb CUHXPOHW3ALMUS

Pexum AgT0, OBbIYH. Buibop Tvina cunxpoHusamuu (Cwm.
ctp. 106.)
Tun Bxoga AC, DC, MogaBneHune BbiGop kKOMMOHEHTOB CurHana,
wyma, Mopasnexve BY, nogaBaemblX Ha Cxemy
Mogasnexue HY CUHXpOHM3aLum (Cm. cTp. 107.)
Mone vyactoTbl  Ocmmmiorpad BEYUUCIAET 9aCTOTY BOZHUKHOBEHUS COOBITHI CHHXPOHU3AIINH, H

CMHXPOHM3auuy B IPABOM HIDKHEM YLy 9KpaHa OTOOPaXaeTcst 3HAYCHUE TOM YaCTOTBL.

TMPUMEYAHUE. 3nauenue uacmombl CUHXPOHUZAYUU NOKAZBIBAC YACTNONMY
cobvimuil 3anycka cunxponusayuu. OHa modcem Oblmb MeHblUe YaACHONbl
BXOOHO20 CUSHANLA, USMEPEHHOU 8 PENCUME CUHXPOHUZAYUU NO OIUMETbHOCTU
umnynvca.

OCHOBHbIe NOHATUA  Pexumbl. B peximMe «ABTO», yCTAaHOBICHHOM IT0 YMOJTYAHUIO, OCHMILIOTpad
CHHXPOHU3UPYETCS IPUHYANTEIBHO, €CJIM B TEYEHNE HEKOTOPOI0 BPEMEHH,
OTIpe/IeTIIEMOTr0 10 3HAYSHHIO MaclTada 1mo roOpu30HTaNIN, He 0OHAPYKEHO
COOBITHE 3alycKa. JTOT peKUM MOKHO HCIIONB30BaTh BO MHOTHX CHTYaIHsIX,
HalpuMep, Ui OTCIICKUBAHUS 3HAYCHUS HAPSDHKEHUS Ha BBIXO/E UCTOYHHKA
MUTAHUA.

PexxuM ABTO HCTIONB3yeTCS 711 CBOOOTHON PETHCTPAITNU JAHHBIX B OTCYTCTBHE
(akTHYECKOW CHHXpPOHU3AIMU. B 3TOM pexnMe MOXHO MPOCMaTpUBaTh
HECHMHXPOHU3UPOBAHHBIA CUTHAJI IPH HAacTpolike MaciuTada Bpemenn 100 mc/oen
i Gornee.

B pexxume 0ObIYH. OOHOBICHHE OCHMIUIONPAMMBI OCYIIECTBISIETCS TOIBKO

npu oOHapyKeHUH (aKTUIECKOro COOBITHS CHHXpOoHM3anuu. [Ipenpyrymuii
CHUTHaJI 0TOOpa)kaeTcsl Ha SKpaHe A0 TeX Mop, MOKa OH He OyJeT 3aMeHEeH HOBBIM
CUTHAJIOM.

PeskuM OOBIYH. MCTIONB3YETCS ISl CHHXPOHH3AIUH TOJIBKO 0 ONMPEICICHHBIM
coOBITHAM. B 3TOM pexxuMme CUTHAI Ha dKpaHe ocIuniorpada He oToOpaxaeTcs
IO TIEPBOTO COOBITHSI 3aITyCKa.

Jlnst omMHOYHOTO 3amycka cOopa JaHHBIX CIeIyeT HaXarh KHONKY OMMHOYH
3aImycK.
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UcToyHuK

CrpaBoYHHK

[ononHutenbHble cBeAEHUA

CH1 (K1), CH2 (K2)

CWHXpOHW3aLMA N0 KaHary He3aBUCHUMO OT 0TOOPaXKeHHs ero
curHana Ha akpaHe

BHeLw.

CurHan cuHxpoHu3aummn He otobpaxaeTcs. [ns napameTpa
«BHeLw.» ncnonb3yeTcs curHan, nonyvyeHHbIn ¢ 6anoHeTHOro
pasbema Ext Trig (BHeLWH:S CMHXpOHU3aLMs) Ha nepeaHen
naHenu. JonycTumblit AManasoH YPOBHS CUHXPOHM3ALMN: OT
-1,6 00 +1,6 B

Bheww./5

Tak e Kak B pexume BHelw., Ho curHan ocnabnseTcs B NsTh
pas, a AManasoH YPOBHEN CUHXPOHM3ALMN paCLLIMPSETCS OT
-8 no +8 B.

TNnHna AC1

B maHHOM cryyae B KaYecTBe CUrHasa CUHXpOHU3aLmM
WCMOMb3YETCA CUTHar, MoNy4aemblii U3 CeTH NuTaHus. Tun
BX0Aa CUHXpOHU3aLm — DC, ypoBeHb CMHXpoHU3aLm — 0 B

WcnonbayiTe 3TOT pexumM, koraa Heobxoamumo
npoaHan1anpoBaThb CUrHarbl, 3aBUCSLLME OT YacTOTbl
nepeMeHHOro Toka, HanpuMep curHanbl B OCBETUTENbHOM
annaparype ¥ UCTOYHUKaX nuTaHns. CuHXpoHW3aLms
BbINONHAETCSA aBToMaTuyecku. [ins napametpa Tun Bxoga
CMHXPOHM3aLWK ycTaHaBnuBaeTcs 3HadveHne DC, a pns
napameTpa YpoBeHb CMHXpoHu3aumm — 0 B

1 [leiicTBYET TOMBKO MPY CUHXPOHM3ALIMN MO (HPOHTY.

NMPUMEYAHUE. Ymobwr npocmompems CUSHA CUHXPOHUSAYUU PENCUMOB
«Brew.y, «Buew./5» unu «J/lunus ACy, Hadscmume u yoepoicugaiime KHONKY

IlIpocm umn cunx.

Tun BXoAa. PaziauuHbIe TUIBI BXOJa IMO3BOJISIOT OT(I)I/IHLTpOBaTI: CHUT'HaJI
CHUHXpOHU3aIuu, HCHOJ’IL3yCMBIﬁ AJI perucTpanu JaHHBIX.

MapameTp

HononHutenbHbIe cBeAeHMSA

DC

I'Iepe,qaromﬂ BCE KOMMOHEHTbI CUrHana

MNopasneHue Lwyma

[nst yMEHbLUEHNS YyBCTBUTENBHOCTY 1 CHIKEHIUS! BEPOSITHOCTH
NOXHOrO 3amycka OT LyMa B CXEMY CUMHXPOHMU3aLum
pobaBnseTcs ructepesnc

Mopasnexne BY

OcnabnatTcs BbICOKOYACTOTHLIE KOMMOHEHTBI, YacToTa
koTopbix npesbilwaeT 80 kIy,
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NapameTp JononHuTenkHbie CBeAEHNSA

lMogaenexne HY BrokupyeTcs KOMMOHEHT NOCTOSIHHOTO TOKa W ocnabnstTcs
KOMMOHEHTbI ¢ YacToTon Huxe 300 Ky

AC BrokupyoTCs KOMMOHEHTbI MOCTOSHHOTO TOKa 1 ocnabnsTes
curHanel ¢ yactoToi Huxe 10 Iy,

[MPUMEYAHUE. Tun éxoda cunxponuzayuu 6iusienm moibko Ha CUSHAI,
nooasaembvlil Ha CUCNeMy CUHXPOHUAYUU. DMom napamemp He 6iusem Ha
WUPUHY NOAOCHL NPONYCKAHUS U TMUN 6X00A OJisL CUSHAAA, OMOOPANCAEMO20 HA
9KpaHe.

WHTtepBan po 3anycka. IlonokeHue 3amycka OOBIYHO YCTaHABIMBACTCS B LICHTPE
JKpaHa 1Mo TOpU30HTAIM. B 3TOM ciydae MOKHO IPOCMOTPETH IIATh JeNIEHUI
JAHHBIX B MHTEPBAJIE 10 COOBITH CHHXPOHHM3AINH. Perymmpys ropu3oHTaIbHOE
MOJIOKEHNE M300paKeHre, MOKHO TIPOCMOTPETh OOJIbIIIee HIIM MEHBIIIee
KOJIMYECTBO JIAHHBIX JI0 COOBITHSI CHHXPOHHU3AIUH.

CMHXPOHM3aUMA  napamerpol Hactpoiiku Onucanue
BUOEeOoCUrHanom

Bupeo Ecnv Bbibupaetcs napameTp Bugeo,
CMHXPOHM3aLMs OCYLLECTBNSETCS
BuaeocurHanom ctaHgapta NTSC,
PAL nunnm SECAM

[nsi TMna BXoAa CUMHXPOHM3aLMM
npeLnBapuUTenbHO YCTaHOBNEHO
3HayeHue AC

MeTouHmK CH1 (K 1), CH2 (K 2), Bbibop ncTounnka curHana
Ext (BHewwHui), Ext/5 CUHXPOHM3aLMK. [ns 3HayeHui
(BHeLwHni/5) «BHeww.» 1 «BreLw./5» ncnonbayetcs

CMrHar, NonyYeHHsbli ¢ pasbema Ext
Trig (BHeLLHAsA CMHXpOHM3aLuS).

MonsipHOCTb 06bIYH., IHBEPTHP. [nsi 3HayeHUs OBbIYH.
3anyck OCyLLeCcTBASETCs Mo
OTpULATENBHOMY (DPOHTY
CUHXPOUMMYMbCa, @ NS 3HAYEHNS!
NHBEPTUP. — MO MONOKUTENBHOMY

(PpOHTY.
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MapameTpbl HacTtpoliiku Onucanue

CUMHXpOHH3. Bce ctpoku, Homep Bbi6op HyxHoro cnocoba
CTpoku, HeueTHoe nore, BWAEOCUHXPOHM3ALMN
HeTHoe none, Bce nona Ecnv ans napametpa CUHXPOHMS.

3aflaHo 3HaveHne Homep CTpoKwm,
HOMEp CTPOKY 3aJaeTCs C NOMOLLbIO
YHUBEPCAIbHOW PyYKM.

CraHgapt NTSC, PAL/SECAM BbiGop BugeocTaHgapta ans
CMHXPOHM3aLWM 1 ANs oTcYeTa
HOMepa CTpOKM

OcHOBHble NOHATUA  CuHxpoumnynbebl. [lpu BeiGOpe s mapamerpa [onspHocTh 3HaueHUsT OOBIYH.
CHUHXPOHU3AIMSI BCETAA MPOU3BOAUTCS 110 OTPULATEIIEHBIM CHHXPOUMITYJIBCAM.
Ecnn uMmynbecel BUueocurHaa mojoKUTeNIbHbIE, HCIONb3YHTe AT mapaMeTpa

ITonsipHOCTE 3HAYEHUE UHBEPTHUP.

CI/IHXpOHlnsaUMSI no CDYHKHI/ISI I[JII/ITGJII)H. MMITyJIbCa MCHOJIB3YETCA A1l CHHXPOHHU3alUHU 110
,anITeanOCTVI MMnynbca HOpMaJ'H:HBIM U aHOMAJIbHBIM I/IMHyJ'IbcaM.

MapameTpbl HacTpoliiku OnucaHue

Vmnynsc Mpw BbIGOpE NapameTpa MMnynbec
CMHXPOHM3ALMS BbINOSHSETCS MO
MMNyNbCaM, KOTOPble COOTBETCTBYIOT
YCIOBUSIM, 3aZaHHbIM NapameTpamu
McToynunk, Korga n YctaHoBka
ANUTENBHOCTY MMMNYMbCA.

NcTouHmk CH1 (K 1), CH2 (K 2), 3a1aeTcst BXOOHON UCTOYHWK,
Ext (BHewwHui), Ext/5 NCMOMb3yeMblil B kKA4ECTBE CUrHana
(BHewHui/5) CUHXPOHMU3ALN

Korga =% <> Yka3biBaeTcs cnocod cpaBHeHNs

UMNYTbCa CUHXPOHU3ALMM CO
3Ha4YeHMeM, ykasaHHbIM A
napameTpa [nnTenbH. umnynbea.

AnuTenbH. o133 Hcpo 10,0 ¢ OnntenbHOCTL MMNynbca

uMnynbea. perynupyeTcs yH1BepcanbHOM
PYYKON.

MonsipHoCTb MOJIOXWT., OTpULAT. 3apaeTca CMHXpOHU3aLns

No NONOXUTenbHbIM UK
oTpulatenbHbIM UMNynbcam

Pexum AsT0, OB6bIuH. BbiGupaetcs TMN CMHXpOHK3aLMK.
[ns cuHXpoHM3aummn no
ANUTENBHOCTW CUrHana Haubonee
NOAXOAALLMM SIBIAETCS PEXUM
O6bI4H.
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MapameTpbl HacTpoiiku OnucaHue
Tun Bxopa AC, DC, MNopasneHue Bb160p KOMMNOHEHTOB CUrHana,
wyma, MogasneHue BY, nogaBaeMblX Ha CXemy
MopasneHwe HY cuHxpoHusaumm; (Cm. ctp. 105,
CuHxpoHu3ayus no hpoHmy.)
JononHutensHo Mcnonb3yeTtcs 4ns nepexoga mexay

CTpaHuuamMmu nogmMeHto

Ociniorpad BEIUUCIISIET YaCTOTY BOSHUKHOBEHUS COOBITUI CUHXPOHH3AIINU, U
B ITPaBOM HIDKHEM YTIIy dKpaHa 0TOOpaXkaeTcsi 3SHAYCHNE ITOH YaCTOTHI.

MNMone yacToTbl
CMHXPOHU3aLUM

YcnoBue 3anycka. YtoOb! ocrmsuiorpad Mor 3aUKCHPOBATh UMITYIIbBC,
JUTUTENEHOCTD 9TOTO MMITYIIbCA JOJDKHA OBITH HE MEHee 5 HC.

OCHOBHbIe NOHATUA

3HayeHus

napameTpa Korpa [lononHutenbHble cBeAeHUA

= CVHXpOHW3aUMs NpY LIIMTENBHOCTM MMMYSbCa CUrHara, kotopas
paBHa Wy He paBHa KOHKPETHOMY 3HaYeHMI0 C foMyckom +5 %

#
< CMHXPOHM3ALMA NPY ANUTENBHOCTY MMMYIbCA CUTHana UCTOYHMKA,
> MeHbLUEeN N Gonbluel KOHKPETHOTO 3HaYeHMs

3anycK npu AnuTenbHoCTH
UMMy bca MeHblue
OnpeaesieHHoro 3Ha4eHna ornpeaesieHHoro 3Ha4yeHua

e —

| \ |
*F***tF** YpoBeHb — —— e
nopora \

3anyck npu AnUTenbHOCTU
mmnynbca 6onblue

3anyck, Koraa AnMTensHoCTb
umnynbca paBHa 3aiaHHOMY
3HAYEHWIO C AOMYCKOM * 5%

3anyck, Korga AnMTenbHoCTb
UMnynbca He paBHa 3aJaHHOMy
3HaYeHUIO C JOMYCKOM * 5%

| \
e —— VYpoBeHb — ——f—
nopora
Honyck Jonyck

® = MOMEHT CUHXPOHU3aunn

[Tpumep cMHXPOHHU3ALNH IO UCKAKEHHBIM MMITYIbCaM MPUBEACH B IJ1aBe
Ipumepor npumenenus. (Cm. crp. 47, CunxpoHuzayus no UMnyIsCy
onpeoenenHol OUMenIbHOCM.)

Pyuyku n kHonkn  Pyuka «YpoBeHb». IlpennasHaueHa A7 YCTAHOBKH YPOBHS CHHXPOHH3ALUH.
Knonka «Yct 50%». Kuonka Yer 50% ucnomnb3yercst 1uist OICTPOTO MOTYyUSHHUS
YCTOWYMBOTO N300pakeHust. sl ypOBHS 3aIlyCKa yCTAaHABIMBACTCS CPEIHEE
3HAYCHUE MEX/y MaKCHMAJIbHBIM U MUHUMAJIbHBIM YPOBHSIMH HANPSDKCHUS. DTy
KHOIIKY TT0JIE3HO MCIIOJIb30BaTh, KOT/Ia CUTHAJI MIOCTYyNaeT Ha OailoHEeTHBIH pa3beM
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CrpaBoYHHK

Ext Trig (BHemHss CHHXpOHM3ALMS) U BEIOPAH UCTOYHUK CHHXPOHU3ALMH
«Bremn.» numm «Brem./5».

KHonka «®opc 3anyck». Knomka dopc 3amyck UCIONB3yeTCs A cOopa
JAHHBIX OCIUIIIOTPAMMbI HE3aBUCUMO OT TOTO, 3aQ)MKCUPOBAHO JIX WK HE
3a(hUKCHPOBAHO OCIMIIOrpadoM coObITHE CHHXPOHHU3ALMH. JTa KHOTIKA MOJIe3Ha
JUTSL OTUHOYHOTO 3aImycka cOopa JaHHBIX U B PSKUME CHHXPOHU3AIUH « OOBIYH. ).
(B pexxume CHHXPOHHU3AIUH «ABTO» OCIMILIOrpad) MEPHOANIESCKH OCYIECTBISCT
(hopcHpOBaHHBIN 3aITyCK, €CIIM CUTHAJI CHHXPOHU3AINHA He 0OHAPYKUBACTCA. )

Kvonka «lMpocm umn cuux». Pexum Trigger View (IIpocMotp curnana
CHHXpOHI/I3aL[I/II/I) MO3BOJISICT BBIBECTU HA 3KpaH OCHWLUIOTpaMMy CUTHaJIa
CHUHXpOHU3AIUU. Mo>XHO TakKe HCITOIb30BaTh ,I[aHHLIﬁ PEXUM U1 IPOCMOTpPa
CIIEAYIOLIUX BUJIOB JAHHBIX:

B BiHsiHHE BBIOOpa mapaMerpa THm BXoAa CHHXPOHHU3AIINN;

B HCcTOYHUK cuHXpoHu3anuu JInaus AC, TOTbKO IPH CHHXPOHHU3AITAH 10
ponty;

®  Curnal, moctynarmui Ha 0aiioHeTHbIH pasbeM Ext Trig (BuemHss
CHUHXPOHU3AIIHS)

MMPUMEYAHUE. Dmo eduncmeennas KHONKA, KOMOPYIO NPU UCHOTb308AHUU
cnedyem yoepacusamo. Ecnu knonka IIpocm umn cunx nasxcama, uz opyeux
KHONOK 0OCHYNHA MONbKO KHONKA neyamu &) Bce ocmansuvie xnonxu na
nepeonell naneiu ocyuniozpaga omkaodaomes. Pyuxku npoodondcaiom
delicmeoeams.

Boigepxka. Dynkiuio Beigepkka CHHXPOHH3AIUH MOXHO HCIIOIB30BaTh

JUTSI TIOTyYEHUS YCTOMYHUBOTO OTOOPaKEHUS CIIOKHBIX CUTHAJIOB, HAIIPUMEP
MaKeTOB UMITYJIbCOB. BrInep:kka — HMHTEpBald BPEMEHU MEXKIY MOMEHTOM
oOHapy)KeHHUs CUTHAJIa CHHXPOHM3AIMK 1 MOMEHTOM TOTOBHOCTH OCIluIIorpada
3a(pMKCUPOBATH CIICAYIONIUI CUTHAJ. B TeUeHne 3TOro HHTepBaia CHHXPOHHU3AIHS
He ocyliecTBisgeTcs. s makeTa UMITyJIbCOB MOKHO OTPErYJIUPOBATh BPEMsI
BBIEP)KKH TaKUM 00pa3oM, 9TOOBI CHHXPOHH3AIHS BBITOIHSIIACH TOJIBKO IO
MEPBOMY MMITYJIBCY MAKeTa.

WHTepBan WHTepBan WHTepBan
perucTpauum perucTpaumm perucTpaumm
M —M T
VposeHs I _I|_| (] rlLll— - —|LI|—|
CUHXPOHM3aLmn l | L] | L
© MomeHTbI N ) )
3arnycka Y Y Y
Bblaepxka Bbioepkka Bbinepxka

CVHXpOHU3aUmMA He pacrno3HaeTcA B TeHEHUe Neproaa BblAEPKKU.
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CrpaBovYHHK

YrtoOBl BOCTIONB30BaThCs (DYHKIMEH 3aA€PKKHU 3aIlycKa, HakMUTe KHOTIKy [opu3
MEHI0 P> YCTaHOBKA 3aJeP:KKH CHHXPOHHU3. U YCTAaHOBUTE HY)KHOE 3HaUCHHE
BBIIEP)KKH C TTOMOIIBIO YHUBEpCAIBHOW pyuku. Pasperenne BBIIEPKKU
CHHXPOHM3ALUHN U3MEHSAETCS B 3aBUCHMOCTH OT HACTPOWKM MaciuTaba 1o

TOPU30OHTAJIN.

CepBuc
Haxwmure kHonky CepBHC, 4TOOBI 0TOOPA3UTh COOTBETCTBYIOIIEE MEHIO.
MapameTpbl Hactpoliiku Onucanue
[MpeaenbHbIn TecT MNcToYHMK WCTOYHMK curHana, ans KoToporo 3anyckaeTcs
ocuunnorpamma wabnoHa
CpaBHuTb C LLlabnoH npegensHOro Tecta, MCNomnb3yembli AN
CpaBHEHUs C TECTUPYEMbIM CUrHANOM, BblIBpaHHbIM U3
MEHI0 «/ICTOYHMKY.
Tect 3anyck unu oCcTaHOBKa NpeaenbHOro Tecta

Hactporika wabnoxa

3apaHue wabrnoHa ocyunnorpamMmbl NpegenbHOro TecTa.
LabnoH — 3To Macka curHana, 3apaHee onpegeneHHas

nonb30BaTeneM 1 3agarLlas rpaHuLbl Ans CPaBHEHUS C
CMrHamnom ucTouHuka Bxoga. Labnox cnenyet 3agathb 4o
BbINOMHEHMS NPeeNbHOro TecTa

[eiicTamne Npu HapyLLeHUH

[HeicTaus, koTopble GymyT NpeanpuHsTHLI ocLunnorpadom
nocne oGHapyXeHUs HapyLLeHMS

OcraHoBuTb Nocne

Ycnosus, npu KOTOpbIX ocLunnorpad) 3akaHyuBaeT
npeaenbHbIi Tect

Peructpauus faHHbIx Peructpauus faHHbIX

BkrtoueHwe 1 BbIKMKOYEHWE DYHKLMM PErMCTpaLmMn faHHbIX

McToYHMK

Bbibop UCTOYHMKA CurHana Ans perncTpaumum SaHHbIX

[nuTenbH-Tb

YcTaHoBKa NpOAOIKUTENBHOCTU perncTpaLum AaHHbIX ¢
npupatiennem 30 MuHYT B Ananasore ot 0,5 go 8 yacos
unu ¢ npupatleHrem 1 yac B ananasoHe ot 8 fo 24 yacos,
a TaKkke yCTaHOBKa HeonpeaeneHHoN NPoAOmKUTENBHOCTH

BbibpaTb nanky

Bbl60p nanku ana coxpaHeHna AaHHbIX oCUUnnorpamm.

CocTosiHMe cUCTEMBI

Ha akpaHe oToBpaxatoTcs obwiue napameTpbl
ocuunnorpada

PasHoe

OTob6paxaloTcs CBEAEHNS O MOAENM, 3aBOSCKOM CEPUIHOM
HOMepe, NOACOEeAMHEHHbIX afanTepax, HacTpoiike agpeca
GPIB, Bepcuu MukponporpaMMHOro obecneyeHus u apyras
UHOopMaLMS.
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MapameTpbl HacTtpoiiku

CrpaBoYHHK

Onucaxue

MapameTpbl HacTpoika npuHTepa

/3meHeHune HacTporku npunTepa (Cm. cTp. 79.)

Hactpoitka GPIB » Agpec

Hacrpoitka agpeca GPIB gns agantepa TEK-USB-488 (Cwm.
cTp. 77.)

YCTaHOBUTb aarty u Bpems

YcTaHoBKa gatbl 1 Bpemenu (Cm. cTp. 113.)

XKypH.ownbok

BbIBOA Ha 3KkpaH Crncka 3aperncTprupoBaHHbIX OWMBOK 1
nokasanuit Power Cycle (CuyeTumk BKNIOYEHNI)

3TOT cnucok noneaeH npy o6paLyeHny 3a MOMOLLBIO B LIEHTP
obcnyxwveanus Tektronix

BbInonHnTb camokanmbp.

BoinonHseTcs aBToMaTMyeCkas KaJ'II/I6DOBKa

YnpaBsnexve annamu

OtobpaxeHue napameTpoB nanok, annos u
3anomuHatoLero yctpoictea USB (Cwm. ctp. 114.)

A3bik English (AHrnuickumi), French

(PpaHuysckmin), German (Hemewkun),

Italian (MTanbsHCKMI), Spanish

(Micnanckui), Japanese (AnoHckui),

Portuguese (Moptyransckui),

Simplified Chinese (Kutaickuit,
ynpoLyeHHoe nucemo), Traditional
Chinese (Kutaickui, TpagnuumoHHoe

nucemo), Korean (Kopeickuin)

OnpepensieTcs A3bIk ocynnnorpada

OCHOBHbIE NOHATUA

Coctosinne cuctembl. Eciu BeiOpats B Mento Ceparic napametp CocTosiHue

CHUCTCMBI, Ha 3KPAHC MOABATCA MCHIO, C TIOMOIIBIO KOTOPBIX MOKHO MOJYUYHUTH
CIIUCOK MapaMCTPOB YIIPABJIICHUA AJIA Ka)KI[Oﬁ TpYIIIbI 2JICMCHTOB YIIPABJIICHUSA

ocrutorpada.

Jia ynaneHus ¢ 3KpaHa CBEACHUN O COCTOSHUW HaXKMHTE JTFOOYIO KHOTIKY Ha

HEpENHEN TaHEeIN.

MapameTpbl

Onucanune

Mo ropuaoHTanm

OtobpaxaeTcs CnUCok NapameTpoB Mo rOPU3OHTaNM

o BepTukanm

OtobpaxaeTcs CMCOK NapaMeTpoB YNpaBneHuUs No BePTUKany ans

CMHXpOHM3.

OTobpaxaeTcs CIMCOK NapaMeTPOB CUHXPOHM3ALMM

PasHoe

Ha skpaHe nosiBNsOTCA CBeAeHUs 0 MOAEeN ocuunmiorpaca, HoMep
BEPCUM NPOrpaMMHOro 06ecreyeHIs U CepuiHbIN HoMep

BbiBoa Ha 3KpaH 3HaYeHMIt KOMMYHIKALMOHHBIX NapaMeTpoB

YcraHoBKa AaTbl M BpemeHn. DyHKIus YCTaHOBKA AaThl M BpEMEHH 00eCIIeunBaeT
YCTaHOBKY JIaThl ¥ BPEMEHHU Ha yacaxX. DTH CBEICHUS OTOOpa)KalOTCs Ha dKpaHe

ocumiorpada u UCIONB3YIOTCA ISl co31aHus (paiiioB BpeMEHHBIX METOK,
3alMChIBAEMBIX Ha 3amoMuHaromeM ycrpoiictse USB. Jns obecrnieuenus: paboTel
9acoB B ocITunIorpade UMEeTCsT BCTpOSCHHAsI HECMEHHAs OaTapes.
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CrpaBovYHHK

YnpaBneHue cannamu
Ha 3anoMuHarowem
yctpounctee USB

114

Yackl He MOTYT aBTOMaTHYECKU TIEPEeCTPANBaTLCS Ha JISTHEE WIIH 3HMHEE BPEeMs.
Nmeercst BOBMOXKHOCTH HACTPONKH KaJIeHIAPSI 1711 BUCOKOCHBIX TOJTOB.

MapameTpbl OnucaHue

) MepemeLLeHre NoaCcBETKN BbIOOpa Nonst BBEPX W BHU3 MO CTIMCKY.

l [nsi U3aMeHeHUs 3HaYEHNs B BblLENEHHOM NOJe UCMOMNb3YEeTCS
YHUBEpCarnbHas pyJka.

YcTaHoBKa Aathl v O6HoBNEHNe 3aaHHbIX B ocuunmorpade napameTpos Aathl U

BpPEMEHH BPEMEHM.

OTmeHa 3aKpbITHE MEHIO M BO3BPAT K NpeabiayLiemy MeHto 6e3 coxpaHeHus
U3MEHEHUI.

CamokanuopoBka. IIporieaypa aBTOKaIHOPOBKH MTO3BOJISET JOOHTHCS
ONTHUMAJIBbHON TOYHOCTH M3MEPEHUI ocIiuiiorpada mpu JaHHON TeMIeparype
OKpykaroleit cpensl. Ecinu Temneparypa okpyxkaroriei cpeibl i3BMeHUIach 0osee
gem Ha 5 °C, muist oOecrieueHusl MaKCHMATBbHON TOYHOCTH H3MEPEHH HEOOX0IUMO
BBITIOJTHUTE aBTOKATMOPOBKY. {7151 oOecrieueHnst TOUHOH KaauOpOBKH BKIIOUHUTE
nUTaHue ociiorpada u NoAOKIUTE NBAIATh MUHYT, YTOOBI rapaHTUPOBATh
ero nporpeB. CrenyiiTe MHCTPYKIUAM Ha SKpaHe.

JIns1 kamuOpOBKE B 3aBOACKUX YCIOBHUAX MCTIOIB3YIOTCS BHEITHAE NCTOUYHUKH
HaIpsHKCHUS U CIICIUATTU3UPOBAaHHOE 000pynoBaHre. PekOMEeHTyeMbIi HHTEPBAI
KaMOPOBKH COCTaBIIsIeT oinH rojf CBeleHus 0 mpoBeeHN: KoMmanuei Tektronix
KaTMOPOBKY ocHmiiIorpada B 3aBOACKUX YCIOBUAX CM. B pasnene Kax ceéazamvcs
¢ komnanueu Tektronix Ha CTpaHUIIE C U3BEIICHHUEM 00 aBTOPCKHUX IPaBax.

O,E[Ha 13 IMMaIroK BCCrAaa BbIACIICHA KaK TCKyIIas Ialika. d)afm, COXpaHHeMLIﬁ I
BOCCTaHABIIMBACMbIH 110 YMOJIYaHUIO, IOMCHIACTCA B TCKYIYIO NAIIKY.

MeHro YnpaieHue ¢aiiaMid MOKHO HCITOJb30BaTh JIJIs BBITIOJHEHUS CIICTYFOIINX
3aj1a4.

B OTOoOpaXkeHHE COACPKUMOTO TEKYIICH MATKH.

= BriOop ¢aiina i namku.

m [lepemeieHue B Apyrue MarkH.

B Coszmanue, IepeMMEHOBaHNC U yAaJIeHHe (aifyioB 1 Tamok.

m  dopmarupoBaHue 3anlOMUHaroIero ycrporcresa USB.

MapameTpbl OnucaHue

CmeHuUTb nanky lMepemeLLeHune B BbIOpaHHYO Nanky Ha 3anoMuHarLLEeM
yctpoictae USBF. C nomoLLbto yHUBEPCAnbHOM pyyki BeibepuTe
haiin unu nanky, 3atem BblIbepuUTe NYHKT MeHIO CMEHUTL nanky
ANs NepeMeLLeHms B BbIOpaHHYH narnky.

[ins Bo3Bpata B npeAblayLLyto nanky suidepute nyHkt UP folder
(Manka Bblwwe) 1 BbleNNTE NYHKT MEHKO CMEHNTb Narnky.
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MapameTpbl

CrpaBoYHHK

OnucaHue

Cospartb nanky

CospaHue HoBoit nanku ¢ umeHem NEW_FOL Ha mecTe TekyLyen
nankv 1 BbIBOA Ha 3KPaH MEHI0 NepeMmMeHoBaHus aiina ans
W3MEHEHUS UMEHMN MO YMONHYAHMIO.

MepenmeHoB. (MMs
tharna unum nanku)

OtobpaxaeTcs OnMcaHHOE Aanee OKHO NepeMMeHOBaHMS Namnku
unu aina.

Yganuts (Mms darna
WUIW manku)

YganeHve BbiBGpaHHoro daiina unv nanku. Ygansemas narka
LOMKHa BbITb NYCTON.

MoaTBepxa. yoaneHus

OtobpaxaeTtcs nocne HaxaTus KHOMKW YganuTe ans
noaTBepPXaeHus yaanerus. Haxatue nobon KHOMKA MK pyYKm
kpowme [MoaTBepXa. yoaneHus OTMEHSIET yaaneHue.

®opmar

®opmaTnpoBaHue 3anoMuHaroLero yctpoiictea USB. Mpu aTom
C 3anoMuHatoLLero yctporctea USB yaansiotcs Bce gaHHble.

OB6HOBMTL MUKPOMPOTP.

obecneyeHune

CregyiTe MHCTPYKLMAM Ha 3KpaHe 1 HaxmuTe kHomky OBHOBNTL
MuKponporp. obecneyeHue, 4Tobbl HavaTb 06GHOBMEHNE
MWKPONPOrpamMMHOro obecneyeHus.

MepenmeHoBaHue daina unu nanku. Mmena (aittoB U mamok Ha 3aTOMHAHAIONIEM
ycrpoiictBe USB MOXHO U3MEHSTS.

MapameTp HacTpoitku Onucanue

Bsoa cumsona A-2,0-9,_, BBop BblgeneHHbIX antaBuTHO-LNGPOBLIX CMBOMOB

B TEKyLLEN no3uuum Kypcopa B none Mms.

[nsa Bblgenexuns angasUTHO-LUMGPOBOrO CMMBONA
MCNONb3YeTCs YHUBEPCANbHAs pyyKka Uin yHKLMM
Yo-Tb cnesa, Yaanute cumBost U QUUCTUTL UMS.

Yo-Tb cnesa 3ameHa napameTpa KHOMKYU MeHH0 1 Ha pyHKLMI0 Ya-Tb

cnesa. YaaneHue cMBona, pacnonoXeHHOro cnesa
OT CUMBONA, BblAeneHHoro B none Mms.

Ypanutb 3ameHa napameTpa KHOMKM MeHI0 1 Ha yHKLMIO

CUMBON YaanuTb CMMBOI. YaneHue BblOeeHHOro CUMBONA B
none Nms.

Ounctutb 3ameHa yHkumm kHOMKK 1 Ha pyHKUMIO OuncTnTL

nms uMs. YganeHue Bcex CMMBOMOB M3 nons Vvs.

AneMeHTbI ynpasneHus 0T06pa)l(eHVIeM no BepPTUKanu

DJIeMEeHTHI yIpaBJIeHHs 0TOOPaXEHHUEM 10 BEPTUKAIN MOKHO HCIIONIb30BaTh ISt
BbIOOpA U yaIECHUs OCLMIUIOTPaMM, PETYIMPOBAHUSA MACIITA0a OCIUIIIOPaMMBbL
U ee MOJIOKEHU 110 BEPTUKAJIH, JJI YCTAaHOBKU ITapaMeTPOB BXOJ1a, a TAKXKE IS

MaTeMaTHYeCKHX orepanuii no Beprukaimu. (CMm. crp. 96, Mamemamuxka.)

MeHI0 HacTpoWku no J1 Ka)xaoro kaHalia CyIiecTBYeT OTAeIbHOS MEHIO HACTPOWKH MacmTada 1mo
BEpPTUKanu Ans KaHanos BEpPTUKAIN. 3HAUYCHUE JTF000TO TTapaMeTpa YCTaHABIMBACTCS TSI KaXKIOTO KaHaia

OTJIEJIBHO.
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CrpaBovYHHK

MapameTpbl

HacTpoiiku OnucaHue

Tun Bxoga

DC, AC unn GND MMpwn 3HayeHun DC nponyckaioTcs NOCTOSHHAS U
(3asemneHue) nepemMeHHbIE KOMMOHEHTbI BXOAALLEr0 CUrHana

Ecnu ykasaHo 3HauyeHne AC, KOMMOHEHTa
MOCTOSIHHOTO TOKa BXOASLLEro CurHana
BrokupyeTcs u curHansl ¢ 4acTtoton MeHbLue 10
Iy ocnabnstotcs

IMpu BbIGope 3HaueHnss GND (3asemneH)
BXOASLLMIA CUTHAN OTKIOYaeTCs

MapameTpbl

HacTpoitku OnucaHue

[Mopor n.n.

20 My, Bblkn lNonoca nponyckaHWsa orpaHuuMBaeTCca Ans
CHVXEHWS! YPOBHS LLYMOB NPy 0TOBPaKeHUU.
CurHan cdunbTpyeTcs 471 YMEeHbLIEHNS
LYMOB U JpYrUX HexenaTenbHbIX
BbICOKOYACTOTHBIX rapMOHMK

BonbT/gen

py6o, TouHo Paspeluenve ans pydkm «Macwraby»
(BonbT/pen)

Ecrm ykasaHo 3Hauenwe [pybo,
paspeLleHne 4N1s PyYku 3a8aeTcs B
nocnegosaTenbHOCTH 1-2-5. pu 3HaueHUN
TouHO paspelLeHe MOXHO NNaBHO
W3MeHsTb B iuana3oHe, OnpeaensemMom
rpy6oii HacTpOMKOiA

MpoBHuMK

CMm. crnegytouyio HaxaTb 4ns HacTponku napameTpoB
Tabnuuy npobHuka

MHBepcus

Bkn, Bbikn WHBepcus (nepeBepTbiBaHne)
OCLMNIOrpamMmbl OTHOCUTESTBHO OMOPHOMO
YPOBHS!

1 C npobHukom P2220 npu HacTpolike 1X nomoca NponyckaHus orpaHrdeHa yactotoi 6 My,

[Tpo6HMKH, peruCTpUpYIOLINE HAMIPSKEHHE U TOK, XapaKTepU3yIoTCsa pa3HbIMU
napamMeTpaMu: oclabJIeHHueM U MacIITadoM.
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Pyuku

OCHOBHbIEe NMOHATUA

CrpaBoYHHK

MapameTpbl npobHMka HacTpoiiku Onucanue

MpobHuk » HanpsxeHue 1X, 10X, 20X, 50X, 100X, YcTaHaBnmBaeTcs

» 3atyxaHue 500X, 1000X COOTBETCTBUE MEXAY
koaphuumeHToM
ocnabneHus
MCMOSTb3YEeMOro

npo6HMKa HaNPSKEHUS W
NPaBUITBHBIMW 3HAYEHUSAMM
OTCYETOB MO BEPTUKANM

MpobHuk » Tok B>
MacluTtab

5 V/A, 1 VIA, 500 mV/A,
200 mV/A, 100 mV/A,
20 mV/A, 10 mV/A, 1 mV/A

YcTaHaBnmBaeTcs
COOTBETCTBYUE
Mexgy macliTabom

MCMONb3yeMoro npobHuka
TOKa M NpaBUNbHbIMA
3HaYEHUsIMM OTCYETOB MO
BepTMKany

Hasag BosBspart B npegblayLiee

MEHI0

Pyuku «MonoxeHue» B rpynne «Beptuk.». Pyuxu IMonoxkenue B rpymme
«BepTHK.» UCTIONB3YIOTCS TSI EPEMEIICHHS OCLUILIOTPAaMM BBEPX M BHU3 110
JKpaHy.

Pyuku «Macwrab» B rpynne «Beptuk.» (Bonbt/gen). Pyuku Macmrad B rpyrime
«BepTHK.» UCTIOIB3YIOTCS IS YIPABICHUS YCUICHHUEM WJIN OCIabIcHHEM
BXOIHBIX CUTHAJIOB B KaHanax. [Ipu BpamieHuu pydku Macmrad B rpymme
((BCpTI/IK.» AMIIIUTYJla CUTHAJIa Ha 5KpaHE YBCIIMUMUBACTCA NI YMCHBIIACTCH.

Bbixoa 3a npeaensl u3mepeHusi No BepTUKanu (orpaHnyenne). OrtoOpaskeHuHe

? B moJe U3MEpPEHUN 03HAYaeT HEOCTOBEPHOE 3HAYCHHE. DTO MOXKET OBIThH
CBSI3aHO C OCHMJIIOTpaMMaMHU, YXOISIIMMH 3a Tpeelibl SKpaHa (BBIXO] 32
npesensl nuana3ona). Hactpoiite BepTukanbHbIl MacTad Tak, YTOObI MOTyYUTh
JIOCTOBEPHOE M3MEPEHUE.

3azemneHHbIl BXoA. 3a3eMIIEHHBIN BXOJ UCIIOIB3YETCS IS IOy UCHIS
OCLMJIJIOrpaMMBbI HYJIEBOTO HalpsKEHUA. BXoJ KaHana NOJKIIIOUEH K YPOBHIO
OIIOPHOIO HYJIEBOTO HANPSKEHHUS.

Pa3pelwenue «TouHo». Jlns paspemicHust « TOYHO» B MOJe MACIITAOUPOBAHUS
0 BepTHKAIH 0ToOpakaeTcs (hakTHIecKoe 3HaUeHUE TapaMeTpa B eIMHHIIAX
«BonbT/Aeny. [Ipu n3menenun paspemeHus Ha « pyoo» macmTad mo BepTHKAIN
OCTaeTcs HEM3MEHHBIM, TTI0Ka He Oy/leT U3MEHEeHO ToIoKeHue pydyku Macmrad
B rpytie «BepTuk.».
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CrpaBovYHHK

Ynanenue ocuunnorpammbl.  UToOBI yIaauTh € 9KpaHa OCLIILUIOTPAMMY, HOKMHUTE
Ha IepeHeil aHeIu KHONIKY MeHIo KaHayia. Hanpumep, 4ToObI BRIBECTH Ha 3KpaH
WIH yAATUTh OCHMILTOrpaMMy B 1 KaHae, HOKMUTE KHONKY 1 (MeHto kaHana 1).

MMTPUMEYHAHUE. Ilpu ucnonvzosanuu Kakoeo-mubo CUSHALA KAHALA 8 Kayecmee
UCMOYHUKA CUHXPOHU3AYUU UIU OJIsL BLINOJIHEHUs MAMEMAMUYeCKUx onepayull
omobpadicamv Ha HKpare OaHHbIU CUSHAL HEOOA3AMENbHO.

[TPUMEYAHUE. Omobpadicenue ocyunnocpammsl Ha IKPaAne HeobXo0umo 015
npoGedeHUs Ha Hell USMEPEHULl, UCNONb308ANUSL KYPCOPO8 UNU COXPAHEHUs ee 6
¢aiine 8 ude onopHoOl OCYUITOZPAMMDI.
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MpunoxeHue A: TexHUYECKME XapaKTEPUCTUKK

Bce xapakrepuctuku oTHOCATCS K ocipuniorpadam cepuun TBS1000.

Texuunueckue xapakrepuctuku npooankos TPPO101 u TPP0201 npuBonsTcs B
npuiokernn B. UToOBI 00€CTIeYUTh COOTBETCTBHE OCITHILTOTpada MpUBEACHHBIM

TEXHUYECKHUM XapaKTepPUCTHUKaM, HEOOXOAUMO BBITIOIHEHHUE CIIETYIOMNX
YCJIOBUIA:

u Ocummorpa(b JOJIDKEH npopa60TaTL HCIIPECPBIBHO B TCUCHHUC ABAAIATH MUHYT

B YKa3aHHOM JIMAITa30HE TEMIIEeparyp.

B [Ipu u3MeHeHUH OKpyKarolel padodell Temiieparypsl Oojee 4eM Ha
5 °C HeoOXOIMMO BBITIOIHUTH OTIEPAINI0 CAMOKAITMOPOBKH C TIOMOIIBIO
CEpPBHCHOIO MEHIO.

u HapaMeTpLI ocuI/mﬂorpa(ba JAOJDKHBI HAXOAUTHCA B 3aBOJICKOM MHTCPBAJIC

KaITMOpPOBKH.

Bce XapaKTCPUCTUKHU I'apaHTUPYIOTCS, €CJIN OHU HE TIOMCYUCHBI KaK «TUITUYHBICY .

TexHWYecKkue XxapakTepucTuku ocuunnorpada

Tabnuua 1: Xapakrepuctuku c6opa AaHHbIX

XapakTtepucTuka

Onucanue

Pexumbl c6opa AaHHbIX

BbIGOpKa, NUKOBOE AETEKTUPOBaHUE U YyCPEAHEHUE

Tabnuua 2: TexHU4ecKme xapakTepUCTMKN BXOAHOTO CMrHana

Xapaktepuctuka

OnucaHue

Twn Bxoga

DC, AC unu GND (3a3emneHue)

B cnyyae Tuna Bxopa AC nocnefoBaTenbHO C BXOAHOI Lienbio MOACOeAMHSIETCS KoHAeHeaTop. B cnyyae Tvna Bxoga DC BXoaHo#
MMMEAAHC CTAHOBUTCS O4eHb GOMbLUMM, MOCKONbKY EMKOCTHOE COMPOTUBIIEHNE COBAMHEHO C 3eMAielt MOCHEA0BATENbHO CO BCEMU
TpaKTamm.

B cnyyae tvna Bxoga GND onopHas ocumnnorpamMma BbIBOAUTCS 13 3HAYEHWIA, MOMyYEHHbIX MPY KOMMEHCALMM CUTHAMBHOTO TpaKTa.

Ota OnopHas ocuunnorpaMMma HarnagHo nokasbiBaeT, rae AOJMKEeH BbITb YPOBEHb 3emnu.

BxogHol umneaaHc, ceasb
10 NOCTOSIHHOMY TOKY

1 Mom +2 % napannensHo ¢ 20 n® +3 n®

KoadhdpuumeHTs!
mactuTabuposaHms
npoBHMKoB

1X, 10X, 20X, 50X, 100X, 500X, 1000X, ocnabneHue HanpsxeHus

5BJA, 1 B/A, 500 mB/A, 200 mMB/A, 100 mB/A, 20 mB/A, 10 MB/A, 1 MB/A, koadhthnLmeHT MacLuTabupoBaHus no TOKy
PerynupytoT maciuTabHbIi KoathduLMeHT 0TOBpaxKeHNs B COOTBETCTBIM C Pa3NuyHbIMI TUNamu NpobHKKa.
MorpewHocTb NpobHUKa JomkHa A0DABNATLCS K NOrPELLHOCTH, YKAa3aHHOM B TEXHUYECKUX XapakTepucTukax npubopa.

ABTOMaTMYECKUA HTEPEEIAC AN NPOOHNKOB He NpeayCMOTPEH, NO3TOMY MOMb30BaTeNb AOIMKEH YA0CTOBEPUTLCS B TOM, YTO
HaCTPOIIKN COOTBETCTBYIOT XapaKTepucTkam NpobHMKoB. PyHKLMS NpoBepki NpobHIKa NO3BONSeT NpaBunbHO 3aaaTb ocnabneHne
Ans NPOBHIKOB HaNPSHKEHMA.
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[Ipunoxenne A: TexHu4ueckue XapakTepUCTUKH

Tabnuua 2: TexHUYeckme XxapakTepuUCTMKN BXOAHOrO curHana (npog.)

Xapaktepuctuka

Onucanue

MakcumansHoe BxogHoe
HanpskeHu1e

Ha pasbeme nepepHeit nanenu, 300 B (cp. kB.), kateropusi yctaHoskm |I; cnag 20 ab/aekapa cabiwe 100 k' v go 13 B nuk
(nepeMeHHbIit TOK) Ha yacTotax 3 MI'y u BbiLwe.

OcHOBaHO Ha CiHYCOMAANbHOM BXOHOM CUrHane Unn Ha BXOAHOM CUrHare MocTosHHOro Toka. MakcumansHoe Habniogaemoe
3HauYeHWe BXO[IHOTO CUrHana npum CBS3u No NOCTOSHHOMY ToKy coctaBnsieT +50 B, cmelenue +5 B/nenenue Ha 4 genexvst unu

70 B. Cesi3b N0 nepeMeHHOMY TOKy no3BonsieT uamepsTb curHan Ao 300 B oT ypoBHs NOCTOSHHOMO Toka. [Ans HeCUHycouaanbHbIX
ocLMnnorpaMm NuKOBOE 3HaueHme OMKHO ObITb MeHblLe 450 B. [inntenbHOCTb BbIGPOCOB Bbilue ypoBHs 300 B gomkHa 6biTb
MeHbLue 100 Mc, a koathhULMEHT 3anonHeHUs LOMKeH BbiTb < 44 %. CpefHekBafpaTUYHOE 3HAYEHWE YPOBHS CUTHaMa He LOMKHO
npesbiwatb 300 B. MMpy npeBbilLeHM 3TOr0 3HaYeHUs BOIMOXHO NOBPEXAEHNe YCTPOMCTBA.

KoachduumeHT ocnabnenus
CWHEA3HOMo cUrHana,
TUNUYHOE 3HaYEHNe

[pu 0AHOM 1 TOM Xe CurHane, NoAaHHOM Ha Kaxablid kaHan, koaduLmeHT ocnabnenns cuH(asHoro curHana — 3To OTHOLLEHNE
nomny4eHHON aMnNAUTYAbl CUrHana K amnnuTyge pacyeTHom pasHocTu ocuunnorpamm, nam (CH1 - CH2) nnmn (CH2 - CH1).

TBS1152, TBS1102: 100:1 npu yactoTe 60 I'y, ymeHbliaeTcs go 10:1 npu yactote 50 My cuHycomaanbHOro curHana v npum
OAMHAKOBbIX 3HaYeHUAX «BonbT/aeneHune» n «Tun BXoda» Ha KaXIoM KaHane.

TBS1062, TBS1042, TBS1022: 100:1 npu yactote 60 'y, ymeHbliaeTcs fo 20:1 npu yacToTe CMHYCOMAANBHOTO CUrHana, paBHoM
MomnoBMHe Nonockl Nponyckanus (-3 Ab), 1 Npu OAMHAKOBLIX 3HaYeHWsIX «BonbT/neneHuey u «Tun BXoAa» Ha KaXaoM kaHane.

MepekpecTHble nomexv
(w3onsiums kaHana)

OTHOLLEHNe YPOBHS CUrHana Ha BXOAEe B OAMH KaHan K YPOBHIO CUrHana, BO3HMKAIOLEM Ha APYroM KaHane u3-3a Hanuums
napasnTHOM CBA3M.

TBS1152: 2100:1 npu yactote 75 MI'y cHycOMAANbHOrO CUrHana v OAMHAKOBbIX 3HaYeHUsIX «B/aen.» Ha kaxaoM kaHane.
TBS1102: 2100:1 npu yactote 50 MI'y cuHycoMaanbHOro curHana v OAMHAKOBbIX 3HaYeHNsX «B/aen.» Ha kaxaoM kaHane.
TBS1062: 2100:1 npu yactoTe 30 My cuHycomaanbHOro curHana u OAMHaKOBbIX 3HAYeHUsX «B/aen.» Ha Kaxaom kaHarne.
TBS1042: 2100:1 npu yactoTe 20 My cuHycoMaanbHOro curHana u OfMHaKoBbIX 3HaYeHUsX «B/aen.» Ha kaxaom kaHare.
TBS1022: 2100:1 npu yactote 10 My cuHycomaanbHOro curHana u OfMHaKoBbIX 3HaYeHUsX «B/oen.» Ha kaxaom KaHarne.

Tabnuua 3: TexHuuyeckue XapakKTepucTukn Ansa OoTKIIOHeHUA No BepPTUKanu

XapakTtepucTtuka

Onucanue

PaspsgHocTb oLmdpoBKm

8 6uToB (3a MckmoueHreM cnyyas 2 mB/gen)

Yucno 61TOB B KaXdoM ABONYHOM CrOBE, MOMYYeHHOM B pedynbTaTe aHanoro-Ludposoro npeobpasosanus. (Ctangapt IEEE
1057, pasgen 2.2.1)

OtobpaxaeTcs N0 BepTUKan ¢ 25 ypoBHAMM AUCKPETU3ALMN HA AeneHre, AMHAMIYECKWIA AuanasoH Ha 10 aenequi.

[Mpyn HacTpoiike 2 MB/aenexue ucnonb3ayeTcst LMdpoBOe yBENUYEHNE U pa3peLueHmne cHinkaeTcs. Ecnm 3apgaHo 100 yposHen,
paspeLleHue cocTaBnseT >6,5 bur.

[nanasoH
4yBCTBUTEMBHOCTH

Ot 2 mB/gen o 5 B/nen B nocnegosatenbHocTh 1-2-5 npu koadhdmumeHTe 3aTyxaHus npobHuka 1X

[lnanasoHbl NONOXeHNs No
BepTuKanu

[nanasoHbl NONOXeHNs

3HaveHue «B/den.» [luanazoH nonoxeHuti

Ot 2 no 200 mB/nen +1,8B

Ot >200 mMB/nen no 5 B/nen +45B

lMonoca nponyckaHus
aHanoroBoro kaHana
npy HanMuuy CBSA3M No
MOCTOSIHHOMY TOKY B
pexumax «Bbibopka» 1
«YcpenHeHne»

3HaueHust B/aen. BepHbl ANs 3aTyxaHus NpobHuKka 1X. [Ins aTux 3aMepeHuit npoBHUKN yCTaHaBNNBATL He CriefyeT.

TBS1152: O7 0 go 150 MI'y ons 3HaueHuit oT 5 mB/gen. fo 5 B/gen. ¢ nonHoit nonocoi nponyckanusi. Mpu 3HaueHusix <5 mB/aen. ¢
orpaH1yeHreM nomnockl nponyckaxns o 20 M.

TBS1102: O7 0 go 2100 MI'y ans 3HaueHuit ot 5 MB/gen. fo 5 B/gen. ¢ nonHoit nonocoi nponyckanusi. Mpu 3HaueHusx <5 mB/aen.
C OrpaHnyeHneM nomnockl nponyckaxus go 20 M.

TBS1062: Ot 0 go =60 MI'y ans 3HaveHuit ot 5 MB/gen. go 5 B/aen. ¢ nonHoit nonocoit nponyckans. Mpu 3HauyeHusix <5 mB/gen. ¢
OorpaH1yeHreM nomnockl nponyckanns go 20 M.

TBS1042: Ot 0 go =40 MI'y ans 3HaveHuit ot 5 MB/gen. go 5 B/gen. ¢ nonHoit nonocoit nponyckaus. Mpu 3HauyeHusix <5 mB/gen. ¢
OorpaH1yeHreM nomnockl nponyckanus o 20 M.

TBS1022: Ot 0 go =25 MI'y ans 3Ha4eHuit ot 5 MB/gen. go 5 B/gen. ¢ nonHoi nonocoit nponyckaus. Mpu 3HaueHusix <5 mB/gen. ¢
orpaHu4eHuem nomockl nponyckanus go 20 Mru.
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[Tpunoxenne A: TexHUUECKHE XapaKTEPUCTUKH

Tabnuua 3: TexHMYeCKMe XapaKTepUCTUKU ANs OTKIOHEHUS N0 BepTMKanu (npoa.)

Xapakrepuctuka

Onucanue

lMonoca nponyckaHus
aHanoroBoro kavana

npy HanU4My CBSA3N Mo
NOCTOSIHHOMY TOKY B
pex1Me NUKOBOW [eTeKLMMN

Monoca nponyckaxusi aHanoroBOro kaHana npy Hanu4umM CBS3M No NOCTOSHHOMY TOKY. 3HaueHusi B/aen. BepHbl ANs 3aTyxaHus
npo6Huka 1X. [ins aTUx M3meperuin NpobHUKN ycTaHaBNMBaATL HE crieayeT.

TBS1152 1 TBS1102: O1 0 go =75 MI'y ans 3Ha4eHuit ot 5 MB/gen. fo 5 B/gen. ¢ nonHoit nonocoit nponyckaHus. Mpu 3HaueHmsx
MeHee 5 MB/nen. ¢ orpaHuyeHnem nonockl nponyckanus fo 20 Mru,.

TBS1062: Ot 0 go =50 MI'y ans 3HadyeHuit o1 5 MB/aen. fo 5 B/aen. ¢ nonHoit nonocoit nponyckanus. Mpu 3HaYeHusIx MeHee
5 mB/gen. ¢ orpauyeHrem nonocsl nponyckanus go 20 My,

TBS1042: Ot 0 go =230 MI'y ans 3HauyeHuit o1 5 MB/aen. fo 5 B/aen. ¢ nonHoit nonocoit nponyckanus. Mpu 3HaYeHusIx MeHee
5 mB/gen. ¢ orpaHnyeHrem nonocsl nponyckanus go 20 My,

TBS1022: Ot 0 o 220 MI'y Ans 3HayeHui ot 5 MB/gen. fo 5 B/aen. ¢ nonHoi nonocow nponyckaxms.

[MapameTpbl nonocsl
nponyckaH1s aHanoroBoro
curHana

OrpaHuyerue nonockl nponyckanns 20 MI'y Bkn/Beikn

HwxHWA npegen YacToThbl,
CBAA3b MO NEPEMEHHOMY
TOKY

<10y
<1 Iy npu ncnonb30BaHUM naccusHoro npobHuka 10X.

Bpems HapacTaHus,
TUNNYHOE 3HaYeHNe

Bpems HapacTaHus 0BbI4HO BbIYMCTISETCA MO Cnepytower dopmyne: Bpems HapacTanus, He = 350 / nonoca nponyckanus, MIy
TBS1152: Oxupaemoe BpeMst HapacTaHUs npy MONHON MONoce Nponyckanus: 2,6 He

TBS1102: Oxwupaemoe Bpemsi HapacTaHus Npy NOMHOW nofoce nponyckaHus: 3,5 He

TBS1062: Oxupaemoe Bpemsi HapacTaHus Mpy NOMHON nornoce nponyckauns: 6,0 He

TBS1042: Oxupaemoe Bpemst HapacTaHus npy NOfHON noroce nponyckauns: 8,8 He

TBS1022: Oxugaemoe BpeMsi HapacTaHWsi Mpyu NONHO nonoce nponyckanus: 14,0 He

XapaKTepucTuka B pexume
MNKOBOW [ETEKLNM

CnocobHocTb NpuGopa PerueTpupoBaTh UMMYNbChl ANs OAMHOUHBIX COBLITUIA B pexuMe cBopa AaHHbIX «[TUKoBast [ETEKLMAY.
MuHUManbHas ANUTENBHOCTb EANHAYHOTO MMMYNbCA ANS rapaHTUPOBAHHOI PerucTpaLim no 3HaueHmio 50 % amnnuTyab! unn Gonee:

3HayeHue c/den. MunumanbHas dnumenbHOCMb UMNYbca

Ot 50 c/gen. po 5 mkc/men.
TBS1152, TBS1102, TBS1062 12 He
TBS1022, TBS1042 13 HC

MMorpeLuHocTb
Ko3a(huLMeHTa yeuneHus
Mo MOCTOSIHHOMY

TOKy, cOOp AaHHbIX B
pexume «BbiGopkay wnm
«YcpenHeHme»

+3 %, ot 5 B/gen. go 10 mB/gen.
+4 %, 51 2 MB/gen.

[MorpeLuHoCTb U3MepeHus
HanpsHKeHNS MOCTOSHHOTO
TOKa, pexuM cbopa faHHbIX
C yCPeHEHNEM

nOI’peLI.IHOCTb U3MEpPEeHNa HanpshkeHUA NOCTOAHHOIO TOKa B pexume cGopa [aHHbIX C YCpEAHEeHMEeM no =16 ocuunnorpammam.

[onoxeHue no BepTMKanu =
0

[MonoxeHue no Beptukanu #
0, 1 macwwTab no BepTukanu
ot 2 no 200 mB/men.:

+(3 % x |nokasanue| + 0,1 gen + 1 mB).

+[3 % x (JnokasaHue + nonoxeHue no Beptukanu|) + 1 % x [nonoxenve no septukanu| + 0,2
gen. +7 mB]

[MonoxeHue no BepTukanu #
0, 1 macwwTab no BepTukanu
>200 mB/pen.

£[3 % x (JnokasaHue + nonoxeHne no septukanu|) + 1 % x |nonoxexune no Beptukanu| + 0,2
gen. + 175 mB]

MorpeLLHOCTb N3MepeHns
Pa3HOCTW HaNPSHKEHWN
NOCTOSIHHOTO TOKa,
pexum cbopa AaHHbIX

C ycpeaHeHnem

V13mMepeHure pasHOCTY HanpskeHUiA Mexay NtobbiMK ABYMS YCPEAHEHHbIMI 3HaueHnsMu no 16 ocuunnorpammam, 3anmcaHHbIM
Mpy OAMHAKOBbIX HACTPOMKaX W YCIIOBHUSIX OKPYXKaOLLEH cpeab

+(3 % x |nokasaHue| + 0,05 pen.)
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[Ipunoxenne A: TexHu4ueckue XapakTepUCTUKH

Tabnuua 3: TexHMYeCcKne XapaKTepUCTUKKU ANA OTKNOHEHUA No BepTuKanu (npoa.)

Xapaktepuctuka

Onucanue

MMorpeLwHocTb
BEPTUKAILHOTO MONOXKEHNUS!

3HaveHue «B/gen.»

[orpelwHOCTb NONOXeHus

Ot 2 no 200 mB/pen

*((1 % * |Bbi6panHoe 3Havenue|) + 0,1 gen. + 5 mB) B
nvanasoHe +1,8 B

Ot >200 mB/nen po 5 B/oen

*((1 % * |BbibpaHHoe 3HaueHne|) + 0,1 gen. + 125 mB) B
nauanasoHe +45 B

Tabnuua 4: TexHM4eCKMe XapaKTePUCTUKA CUCTEM FOPM3OHTaNbHOI pa3BepTKM

XapaktepucTuka

Onucanue

[lnanasoH vyactot Bbl60pKM

TBS1062, TBS1102, TBS1152 TBS1042, TBS1022

oT 5 BblG/c 10 1 BLIG/C 5 BbI6/c no 500 MBbIG/C

MHTepnonaums curHanos

(sin x)/x
WHTepnonauus ocuunnorpamMm akTueupyetcs npu ckopoctsx passeptki 100 mc/aen. u Gonee BbICOKMX.

[nuHa 3anucu

2500 BbI6OPOK Ha 3anuch

[lnanasoH «c/pen.»

5 He/pen oo 50 c/aen B nocneposatensHocTu 1; 2,5; 5

[lonroBpemenHas
MOrpeLLHOCTb YacTOThl
AvcKpeTU3aLum u
MONOXEHWs MO rOpU3oHTaNM

+50 x 10-6 B ntobom BpeMeHHOM MHTepBarne = 1 mMc

MorpelHOCTb U3MepeHus
BPEMEHU 3a[EPXKKN

(Npw nomHoi nomoce
npomnyckaHusi)

B npuBeneHHOM Hke Tabnnue orpaHnyeHns AaHbl As CUrHaNoB ¢ aMnINTYaoi = 5 Aen., CKOPOCTbIO HapacTaHus CUrHana B Touke
namepenus = 2,0 aen./He 1 maclwtabom no Beptukanu = 10 mB/gen.:

Yenosue [MoepewHoCMb U3MEpeHUs 8peMeHU

3anucb 0ANHOYHOTO CUrHana, Pexum BbIGOpKK +(1 nHTepBan guckpetnsauun + 10-4 x |nokasanue| + 0,6 Hc)

> 16 ycpeaHeHuit +(1 nHTepBan guckpetusaumn + 10-4 x |nokasauue| + 0,4 Hc)

[lnanasoH nonoxeHus no
rOpU30HTanN

Ot 5 fo 10 Helgen Ot (-4 pen. x c/pen.) po 20 mc

(
Ot 25 He/pen po 100 mkc/men Ot (-4 men. x c/gen.) po 50 mc
(

Ot 250 mkc/pen. po 10 c/pen. Ot (-4 gen. x c/gen.) po 50 ¢

Ot 25 po 50 c/gen. Ot (-4 pen. x c/pen.) fo 250 ¢

Monb3oBartesb yCTaHABMMBAET NPOMEXYTOK BPEMEHI MEXY MOMEHTOM 3arycka U CepeanHON MacluTaGHOI CETkM Ha 3KpaHe C
MOMOLLbIO Pyyky «[TonoxeHue» B rpynne «OpU3oHT.»

Paspeluerre Ans NONoXeHNs No ropu3oHTanm (BpeMeHVI) coctasnsieT 1/25 ot genexuns no rOpU3oHTanu.
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Ta6bnuua 5: TexHM4eckue XapaKTepUCTUKN CUHXPOHU3ALUM

Xapaktepuctuka

Onucanue

[Tpunoxenne A: TexHUUECKHE XapaKTEPUCTUKH

YyBCTBUTENBHOCT,
CUHXPOHU3aLys Mo
(DPOHTY, CBA3L MO
MOCTOSIHHOMY TOKY

VICTOYHNK CUHXPOHM3aLMK

YyBCTBUTENBHOCTb (CNOCOH
nameperus A), TUnu4yHas

YyBCTBUTENBHOCTL (CMIOCOD
nameperus b)

Bxogp! kaHanos Bce npogykThl

1,5 gen. ot 0 go 10 MI'y (>2
mB/pen.)

4 pen. ot 0 po 10 MI'y (2 mB/gen.)

1 gen. o10 go 10 MI'y (>2 mB/gen.)

2,5 gen. ot 0 go 10 MI'y (2
mB/gen.)

TBS1022

3 gen. mexay 10 m 25 My

1,5 pen. mexay 10 m 25 MI'y

TBS1042

3 pgen. mexay 10 1 40 MI'y

1,5 gen. mexay 10 m 40 My

TBS1062

3 pen. mexay 10 1 60 MI'y

1,5 gen. mexay 10 m 60 MI'y

TBS1102

3 gen. mexay 10 m 100 My

1,5 pen. mexay 10 1 100 My,

TBS1152

3 pen. mexay 10 n 150 My

1,5 gen. mexay 10 1 100 My
2,0 gen. ot 6onee 100 go 150 MI'y

BHetw. 300 mB ot 0 go 100 MI'y 200 mB ot 0 go 100 MI'y
500 mB ot 100 go 200 MTy 350 mB ot 100 fo 200 Mry
(TBS1152) (TBS1152)

BHew./5 1,5B 010 go 100 MI'y 1B ot 0 g0 100 My

2,5B o1 100 go 200 Mry (TBS1152)

1,75 B ot 100 go 200 MIy
(TBS1152)

YyBCTBUTENBHOCT,
CMHXPOHM3aLMA No
(DPOHTY, HET CBA3M
Mo NOCTOSIHHOMY TOKY,
TUNNYHbIE 3HAYEHNS

TunnyHble 3HaYeHns YyBCTBUTENbHOCTU:

McTouHnKk YyBCTBUTENBHOCTD

CUHXPOHU3aLMN

AC Takvie xe orpaH1YeHms:, Kak 1 Mpu CBS3W MO NOCTOSHHOMY TOKY Ha YacToTe 50 [ 1 Bbile
Mopaenexve [eticTayeT B pexumax «Bbibopkay n «YcpenHenney, ot >10 mB/gen. o 5 B/igen. Basoe cHxaet
wyma YyBCTBUTEMNBHOCTb CUHXPOHM3ALMN NPU HANMYWW CBA3M MO NOCTOSIHHOMY TOKY.

Mopaenexue BY

Takue xe orpaHU4EHIs], kak 1 Ny CBSI3M MO NOCTOSHHOMY TOKY Ha YactoTax ot 0 Ao 7 kTu.

MopasneHne HY

Takue xe OorpaHu4eHns, Kak 1 npu cBA3n nNo NOCTOAHHOMY TOKY Ha YacTOTe Bbllle 300 KrL[.

[nanasoHbl ypoBHen
CUHXPOHU3ALIM,
TUNOBbIE 3HAYEHUS

YcTaHaBnMBaeMoe paspeLueHme Ans YpOBHS CUHXPOHU3aLmm cocTasnseT 0,02 aenexus Ans UCTOYHMKA BXOAHOTO kaHana, 4 MB
ANsi UCTOYHMKA «BHeww.» 1 20 MB ans uctoyHuka «BHeww./5».

BxogHble kaHanbl

+ 8 flenexuin oT LieHTpa akpaHa

BHeLwu. +16B
BHew./5 +8B
[MorpeLuHOCTb YPOBHS +(0,2 gen. +5 MB) ans curHanos B AnanasoHe +4 fen. OT LeHTpa dkpaHa ¢
3arnycka, CBa3b Mo LNUTENbHOCTLI0 NEPeAHEro 1 3aaHero poHToB >20 He
MOCTOSIHHOMY TOKY,
y ToKy BHeuw. +(6 % ot ycTaHOBNEHHOro 3HayeHus + 40 MB) ans curHanos B AnanasoHe
TUNNYHbIE 3HAYEHNS +800 uB
BHeww./5 +(6 % ot ycTaHoBNeHHoro 3HaveHns + 200 MB) Ans curHanos B AuanasoHe
4B
MuHnUManbHas YactoTa 50 Iy,
ANs HopMarbHoM
paboTbl thyHKLMM
YPOBHS 3anycka «YcT.
50%», TUnNn4HOE
3HaveHne
Hactpoitka no Pexum cuHxpoHmsaumm AsTO
MONYaHio Ans
y A Twun BXOAA CUHXPOHW3ALMN AC

CUHXPOHM3aLMKn
BuaeocurHanom
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[Ipunoxenne A: TexHu4ueckue XapakTepUCTUKH

Tabnuua 5: TexHUyeckne xapakTepUCTMKM CUHXPOHU3aLMK (npoa.)

Xapaktepuctuka Onucaxue
YyBCTBUTEMBHOCTD 2 [eneHus KOMNO3UTHOrO BUAeocUrHana copepxat 0,6 AeneHns nuka CUHXPOUMMYbCa.
3anycka -
TuNUYHblE 3HAYEHUS YYBCTBUTENBHOCTH:
BWAEOCUTHAIOM,

TUNWYHbIE 3Ha4YeHUsa

MemoyHuk TunuyHas 4yscmeumensHOCMb

BxogHble KaHanbl 2 pen. Ans KOMMO3WTHOTO BUAeoCUrHana

Bredu. 400 MB anst KOMMNO3WUTHOrO BUAEOCUIHana

BHeww./5 2 B onsi KOMNO3MTHOrO BUAeOoCUrHana

®opmarbl
CUHXPOHM3aLMK
BUAEOCUTHANIOM U
4acToThI nonen

Yacrota none: Ot 50 po 60 'y

YacroTa CTpok Ot 15 go 20 kl'y (NTSC, PAL, SECAM)

[lnanasoH BblaepXKKu
CUHXPOHM3aLN

OT MUHMManbHOro 3HaveHns 500 He 4o MakcUManbHOro 3Haverus 10 ¢

Pexumbl
CHHXPOHM3aLMK
Mo [ANNTENbHOCTY
umMnynsca

< (meHbLue), > (Bonblue), = (paBHO), # (He paBHo)

Touka CUHXpOHM3aLmMK
no ANuTENbHOCTY

PaBHo: ocuunrorpad CUHXPOHU3NPYETCS, KOTfa 3aaHuii (pOHT UMMYNbCa NepecekaeT YPOBEHb CUHXPOHMU3ALMM.
He paBHO: ecnu AnuTENbHOCTb MMMYNbCA MEHbLUE YKa3aHHON BEMUYNHBI, TOYKON CUHXPOHW3ALMM SBNSIETCS 3afHUA poHT. B

nmnyneca NPOTMBHOM Cly4ae ocLmunnorpad CUHXPOHU3NPYETCS, KOraa (hakTuyeckas ANUTENbHOCTb UMNYMbCa NPEBLILLAET YKa3aHHOE 3HaYeHue.
MeHbLLE: TOYKOWM CUHXPOHM3ALMM SBNSIETCA 3aAHUA (DPOHT.
Borblue (Takke Ha3bIBAaeTCH CUHXPOHU3ALMEN N0 TailM-ayTy): ocumnnorpag CMHXPOHU3NPYETCS, Koraa thakTuieckast AnuTenbHOCTb
MMNynbCa NPeBbILLAET ykazaHHOe 3HauYeHue.

[nanasoH 33 He < gnutenbHocTb < 10 ¢

[LNUTENbHOCTEN

umnynsca

Paspelenue no 16,5 He unn 1/1000, Bonbluee M3 ABYX 3HAYEHWN

LNUTENBHOCTM

umnynsca

3oHa 3anpeTa npu
paBeHCTBE

t> 330 He: +5 % < 3oHa 3anpeta < % (5,1 % +16,5 Hc)
t < 330 He: 30Ha 3anpeta = + 16,5 HC

Bce umnynbCbl, Aaxe u3 camblx CTaburbHbIX UCTOYHUKOB, 0611aaaloT HEKOTOPbIM XMTTEpoM. YTobbl M3bexatb 0TOPaKkoBkN UMMYNbCOB,
KOTOPbIE He [LOMKHbI 6bITb 0TOPaKOBaHbI, HO He SBNAKTCS aBCOMITHO TOYHBIMK, NPeAYCMOTPEHa 30Ha 3anpeTa. Bce umnynbcel, y
KOTOPbIX pe3ynbTaT M3MePEeHUs LUNPUHBI UMMYbCa HAXOAUTCS BHYTPW 30HbI 3anpeTa, CHMTATCS KauecTBeHHbIMW. Ecnun HaxoauTcs
OTNNYME B LUMPUHE UMMYNbCA, MEHbLUEE YEeM LUMPWHA 30HbI 3anpeTa, CMELLEHUe LEHTpa JOIKHO NO3BONUTL YMEHBLUMTL BpakytoLlee
OTNMYME [0 NMOTPELLIHOCTH 30HbI 3anpeTa.

3oHa 3anpeta npu
HepaBeHCTBe

t> 330 He: +5% < 30Ha 3anpeTa < £ (5,1 % + 16,5 Hc)
165 He < t < 330 He: 30Ha 3anpeTa = -16,5 Hc/+33 He
t < 165 Hc: 3oHa 3anpeTa = + 16,5 HC

Bce uMnynbebl, Jake U3 camblx CTaGUIbHBIX UCTOYHUKOB, 06NaaaloT HEKOTOPLIM AKUTTEPOM. YToBbI M36exaTh 0TGPaKOBKM UMMYIILCOB,
KOTOpble He JOMKHBI ObiTb 0TGPaKOBaHbI, HO HE SBNAIOTCS aBCOMIOTHO TOYHBIMM, NPEAYCMOTPEHA 30Ha 3anpeTa. Bce umnynbebl ¢
LMPUHOM MMNYTbCa BHE 30HbI 3aNpeTa CYMTAIOTCS KAYEeCTBEHHBIMU. ECNN HAXOAMTCA OTNIYME B LIMPUHE MMYNBCA, MEHbLLIEE YeMm
LUMPMHA 30HbI 3aMpeTa, CMeLLEHUe LieHTpa A0MKHO NO3BONMTL YMEHbLUMTL BpakyioLLee OTNYME [0 MOTPELUHOCTY 30HbI 3anpeTa.
HepaBeHCTBO N0O3BONSIET HEMHOTO MyuLLIE, YeM PaBEHCTBO, 06pabaThiBaTh y3kMe MMMYMbChI. MOTPELHOCTL HE CHUXAETCs.

CueTymK 4acToThbl CUHXPOHM3aUnn

PaspelueHue cyetunka
4acToThl

6 pa3psgos

MorpeLuHoCTb CYeTUMKa
4acToThl (TUNKYHOE
3HaueHue)

+51 x 10-6, BKMto4as Bce OLWMOKN ONOPHON 4acToThbl U 1 OWKMBOYHBIA OTCHET

124

Ocmmiorpadst cepur TBS1000. PykoBoacTBO mombp30BaTens



[Tpunoxenne A: TexHUUECKHE XapaKTEPUCTUKH

Tabnuua 5: TexHMYecKne XxapakTepUCTUKN CMHXPOHU3aLMK (npoa.)

Xapakrepuctuka

Onucaxue

[lnanasoH 3HaueHuin
CYETYNKA YaCTOTbI

CBS13b N0 NEpeMEHHOMY TOKY, OT MuHUMYM 10 'y 4O HOMUHANBHOM NONOCHI MPOMYCKaHUS

/cTouHuMK curHana
CYeTYMnKa YacToTbl

BbIBpaHHBIA UCTOMHMK CUHXPOHW3ALMM MO AAMTENBHOCTY MMNYNCA UK MO (POHTY
CyeTumK YacTOTbl MOCTOSHHO PErUCTPUPYET CUrHarn OT BbIGpPaHHOMO MCTOYHMKA CUHXPOHM3ALIMM, B TOM YKCTIE NPU OCTaHOBMEHHOM cbope

OTCYETOB, NMPY U3MEHEHNUM PEXMMa PaBoTbl UMK NPK 3aBEPLUIEHUN PErUCTPaLM OBUHOYHOTO CUTHana.

CyYeTumK 4yacToTbl He yu4nTbIBaET UMNYJbChl, KOTOPbIE HE KBaJ'IVI(bVILWIpyIOTCH KaK gonyctumble cobbITUs CUHXPOHM3aLMK.

Pexum «nutensHoCTb MMnynbcay. MoacuUTLIBAKTCS MMNYMbCHI C AOCTATOMHOM aMnnuTyAoN B TedeHune 250 Mc, koTopble
KBanMULMPYHTCS Kak CobbITUS CUHXPOHM3ALMM (HanpUMep, y3kue UMMyNbChl B CEPUM UMMYbCOB NMPU LUMPOTHO-UMMYLCHO
MOZYNSILM, ECIIN YCTAHOBIIEH PEXMM < W 33[iaH0 OTHOCUTENBHO HEBOMbLLIOE NpeaenbHOe 3HaYeHe).

Pexum cuHxpoHm3aummu no poHTy. oacunTbIBaOTCS BCE MMMYNBChI C AOCTATOYHOM aMnauTyLoN.

Tabnuua 6: O6wme xapaKkTepUCTUKK

Xapaktepuctuka Onucanue
AkpaH
Tun akpaHa 11,5 cm (LLI) x 8,64 cm (B), 14,38 cm no anaroHanm, Vs VGA, XK-aucnneii ¢ aktusHol TFT-matpuLieil ¢ LIBETHbIMK CMBONAMM 1

KpUBbIMI Ha YepHOM ¢hoHe. AHTUBNMKoBas obpaboTka nosepxHocTy (3H)

Pa3spelueHue akpaHa

320 nukcenoB no ropuaoHTanu Ha 240 no BepTMkanu
Ha BMaeoMoHuTOpe 0TOBPaxatoTCs 1 CUMBONLI, U KPUBLIE.

HpKOCTb, TUNNYHOE 3HaYeHue

TunuyHoe 3HaueHue: 400 ka/mM2, MUHUManbHOe 3HayeHne 320 ka/m2.

Bbixoa KomneHcaTopa Npo6HUKa

KomneHcaTop npo6Huka,
BbIXOAHOE HaMpsKeHUe n
4acToTa, TUMNYHbIE 3HAYEHNS

XapakTepucTuku:
BeixogHoe Hanpsikermne 5,0 B £ 10 % npu Harpyske 1 MOm
Yacrora 1 k'y

WcTouHMK nuTaHuA

HanpsixeHue UcTouHuKka

MonHbiit Ananason: ot 100 go 240 B (nepem. Tok, cp. kB.) £10 %, kateropus yctaHokv |l (oxsaTbiBaeT Ananasox ot 90 o 264
B nepem. Toka); 50/60 I'y. 115 B nepem. Toka, cp. k8. £10%; 400 l'u.

lMoTpebnsemas MOLHOCTb

Metee 30 BT npu BXOAHOM HanpsikeHun nepemeHHoro Toka ot 90 fo 264 B.

TpeboBaHuA K OKpyxatoLien cpeae

Temnepatypa

Pabouas Ot 0 go +50 °C npu makcumanbHoM
rpagvente 5 °C/MuH, 6e3
KOHZEHCaLWUW NapoB., Ha BbicoTe
Hap ypoBHeM Mopst 2o 3000 m
XpaHeHue Ot —40 po +71 °C npu mMakcumarnsHOM

rpaguente 5 °C/MuH

Cnocob oxnaxaeHus

KOHBEKLMOHHOE OXnaxaeHue

BnaxHocTb: [Mpu skennyaravum
1 NPU XpaHeHUN

[Mpu akcnnyataumu: OtHocuTenbHas BnaxHocTb oT 5 4o 85 % npu Temnepatype Ao +40 °C,

OTHOCUTENbHas BNaXHOCTb 0T 5 0 45 % npu Temnepatype cBbiwe +40 n go +50
°C, Bes koHAeHcaLum Napos Unn Npu TemnepaType BNaXHOrO TEpMOMETpa Hike
+37 °C (oTHOCUTENbHas BNaXHOCTb Hinke 45 % npu Temnepatype +50 °C)

[Mpu xpaHeHuu: OtHocuTenbHas BnaxHocTb oT 5 4o 85 % npu Temnepatype Ao +40 °C,

OTHOCUTENbHas BNaXHOCTb OT 5 40 45 % npu Temnepartype cabiwwe 40 u go 50
°C, 6e3 koHAeHCaLWy NapoB.

Cabliwwe +50 °C orpaHu4MBaeTCs MakcUManbHoON TeMnepaTypol BaxHOro
TepmomeTpa +37 °C (orpaHuyeHne OTHOCUTENBHON BNAXHOCTY Hke 12 % npu
+71 °C)
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[Ipunoxenne A: TexHu4ueckue XapakTepUCTUKH

Tabnuua 6: O6wme xapakTepucTmkm (npoga.)

XapakTepucTtuka OnwucaHve
BbicoTa Hag ypoBHEM Mops: [Mpw akennyatayum: [o 3000 m
Sﬁ:@ﬁlﬂyamum v npu [Mpn xpaHeHuu: [o 3000 m.
MexaHunueckue napameTpbl
laBapuTHble pa3mepbl Hue npuBeaeHb! HOMUHANbHbIE 3HAYEHNS:
Beicota 158,0 Mm
LLnpuHa 326,3 Mm
[ny6uHa 124,1 Mm
Macca Hixe npuseaeHbl HOMUHAMbHBIE 3HAYEHNS:
Mpn6op 6e3 npuHagnexHocTen 2.0 kr
C npuHagnexHocTamu 2,2 kr
B ynakoBke 4519 NepeBo3ku 3,6 K&
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MpunoxeHune B: CBeaeHns o naccuBHbIX npodHukax 100
n 200 My 10X cepumn TPP0101 n TPP0201

[Maccusnable npobruku TPP0101 & TPP0201 cepun 10X mpencraBisiror coboit
MIPOOHUKHY C BEICOKHM BXOJHBIM COIPOTHBIICHHEM U KO3 OHUITMEHTOM OCIabIeHIs
10X. Onu npeaHa3HA4YEHBI sl KCIOJIb30BaHusI ¢ ocimuniorpadamu TBS1000.
Otu ocumuiorpadsl UMEIOT BXOJIHYIO eMKOCTh 20 nd.

Jlnana3oH KOMIIEHCAllUU 3TUX TPOOHHUKOB cocTaBisieT 15-25 nd.

Oty NpoOHUKH HE cojiepKaT 00CITy)KHBaeMbIX MOJIh30BATEIIEM MM KOMITAHUEH
Tektronix meranei.

MPEOYNPEXOEHUE. He ucnonvsyiime npoonuxu TPPO101 u TPP0201 nu na
KaKux Opyeux ocyuniocpagax.

NMoacoeanHeHne npobHUMKa K ocuunnorpady

[ToncoeananTe MPOOHUK, KaK MTOKA3aHO HA PUCYHKE BHU3Y.

RN |
\@ - [
AN
@&l - HakoHeuHmK

C 3axBaTom

Perynupogka

KoMneHcaLyn Mposox \ (
3asemMnenma

Bxontoli karan Bixop, komneHcaumm
278840

01

KomneHcauumsa npobHuka

W3-3a paznuumst B XapakTeprCTUKaX BXOJOB OCHMILIOrpagoB Mocie mepeHoca
npoOHUKa ¢ OOHOTO ocumiorpada Ha APYroil MOKeT MoTpedoBaThes
perynupoBKa HU3KOYaCTOTHOM KOMIIEHCALUHU IPOOHHUKA.

Ecim na xammbpoBouHoM MeaHape ¢ gactoTor 1 x['1, oToOpakaemMom B
MacmTabe 1 Mc/nmeneHue, BUIHO 3HAYUTENFHOE Pa3IMuUe MEXIy EPEAHUM H
3aJHUM (PPOHTOM, [T ONITUMH3ALUHN HU3KOYACTOTHOM KOMIICHCAIIH BHITTOJITHUTE
CIIeTyIOIINe ICHCTBYS:
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[Ipunoxenue B: Cenenus o naccuHbIX MpodHUKax 100 n 200 MI' 10X cepun TPPO101 u TPP0201

1. TloxacoemnHuTe NpOOHMK K KaHATy ocuuiuiorpada, KOTOpbIH MIIaHUPYeTCs
HCTIOJIB30BATh AJISI U3MEPEHUIL.

2. TloacoeauHuTe MPOOHKMK K BBIXOIHBIM KJIIEMMaM KOMITEHCAIIUH IPOOHUKA HA
NepeaHed maneau ocuuuiorpada.

MPEAYNPEXOEHUE. Bo uszbesxcanue nopaxcenust sneKmpuyeckum mokom
nooxaouerue Kk cuenany Probe Comp (komnencayusi npobnuxa) ocyuinozpaga
npoU3800UNe MONLKO NPU GLINOTHEHUU OAHHOU HACMPOUKU.

3. Haxwmute KHOIKY ABTOYCT WU JPYTUM CIIOCOOOM OTPETYIHPYHTE
ocrutorpad st OTOOpakeHHUs CTaOMIFHOM OCIIMIIIIOTPAMMEL.

4. C moMoImIsIo MOACTPOSYHOTO KOHIEHCATOpa Ha IPOOHUKE J0OeHTeCh TOTO,
9TOOBI 0TOOPAKATUCH UICATHHO TIOCKIE UMITYJIECHI MEaHIpa (CM. PHCYHOK).

MPEAYTNPEXOEHUE. Bo uszbesxcanue nopaxcenust sneKmpuyeckum mokom
npu pe2yiuposKe KOMREHCayuu NOIb3YUmMech MObKO U0IUPOSAHHBIM
PeYIUPOBOUHBIM UHCTPYMEHMOM.

N
- /
S \
HepocrarouHas [NpaBunbHas [NepekomMneHcaLps
KomneHcaLms KomneHcaLus 2720005

MoacoeanHeHne NpoOHUKA K cxeme

Jlns mojcoeAMHEHUA K CXeMe UCTONIb3YyUTe CTaHIapTHBIE MTPUHAJIEKHOCTH,
BXOJISIINE B KOMIUIEKT MPOOHMKA.

TMPEAYTNPEXLOEHUE. Bo uzbescanue nopasicenus s1eKmpuyeckum mokom npu
UCNONBb306AHUU NPOOHUKA UYL €20 NPUHAOLEHCHOCHIEU NPUKACATIMEC K KOPNYCY
NPOOHUKA UTU €20 NPUHAOTIEHCHOCTNU MONLKO Gblite NPEOOXPAHUMENLHO20 KOTbYd.

Ymobvl cHU3UMb PUCK ROPANCEHUS INEKMPULECKUM MOKOM neped NOOKIIOYeHuem
NPOOHUKA K UCCTIe0yeMOll cxemMe Yoeoumech, 4mo npogoo 3a3eMieHus U
3a3eMaAAuUe NPYHCUHbL HAOEHCHO NOOCOEOUHEHDL.

CTaH,D,apTH bie NPUHaANEeXHOCTU

Hmxe mokazansl MNPUHAAJICIKHOCTHU, BXOAAIINEC B KOMILJICKT HpO6HI/IKa.
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[Ipunoxenne B: CBenenus o naccuHbIX nmpodHukax 100 n 200 MI'n 10X cepun TPPO101 u TPP0201

W3penue

OnucaHue

LiBeTHbIe Koneukm

OTU KONEYKN HaZleBaloTCS Ha roNnoBKy
npobHuka Ans uaeHTudmkaL M kaHana
ocuumnnorpada.

Homep no katanory Tektronix ans
MoBTOPHOro 3akasa — 016-0633-xx

(5 nap)

2786-002

HakoHe4HMK ¢ 3axBaTOM

HapeHbTe HakoHeYHMK C 3aXBaToM Ha
HaKoHeuYHWK NPOBHIKA 1 3admKeHpyiiTe
3aXBaT Ha CXeMme.

Homep no katanory Tektronix gns
noBTOpHOro 3akasa — 013-0362-xx

2786006

MpoBoa 3a3emneHus ¢ 3aXMMOM
TUNa «KpoKoaumn»

lpuKpenuTe 3TOT NPOBOA K «3eMne»
ronoBku NpobHuka, a 3aTeM — K
«3emne» nccneayeMomn cxemsl.

Homep no katanory Tektronix ans
MOBTOPHOro 3aka3a — 196-3521-xx

T

d
T

—_

He ncnonb3ayitte ansi cxem,

B KOTOPbIX HaNpshkeHne

npesbiluaet 30 Bep. ke.
2786004

3asemnstowas npyxuHa

3asemnatowas npyxuHa
MUHUMU3UPYET MCKaXKEHNS
BbICOKOYACTOTHbIX CUTHaroB,
06YCnoBneHHble BAUSHUEM
WHOYKTUBHOCTM TpaKTa 3a3eMneHuns,
4T0 0BECneUnBaET BbICOKYIO TOUHOCTL
M3MepeHIst CUrHarmnoB.

MoncoeanHUTe MPYXUHY K KOMbLY
333eMIEHNS Ha HaKOHEYHMKe
npoBHuka. MOXHO OTBECTU MPYXUHY
NPUMEPHO Ha 19 MM OT TOYKK
U3MepeHna curHana.

Homep no katanory Tektronix ans
MOBTOPHOro 3akasa — 016-2028-xx
(2 wr.)

—([[E==—

2720:015

PerynupoBoY4HbIN MHCTPYMEHT

Homep no katanory Tektronix ans
noBTopHOro 3aka3a — 003-1433-xx
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[Ipunoxenue B: Cenenus o naccuHbIX MpodHUKax 100 n 200 MI' 10X cepun TPPO101 u TPP0201

HOHOHHMTeHbeIe NPUHaANeXHOCTU

,HJ'IH HpO6HI/IKa MOXHO 3aKa3aTh CJICAYIOIHNEC NONOJIHUTCIIbHBIC IPUHAIJICKHOCTU!

MpuHapgnexHocTb Homep no katanory
[MpoBoA 3a3eMneHus ¢ 3aXuMoM «kpokoauny, 30,5 cm 196-3512-xx
[poBog 3a3emreHunst ¢ 3axumom, 15,2 cm 196-3198-xx
3asemnstoLLas npyxuHa, kopoTtkas, 2 LUT. 016-2034-xx
TecToBbIN HakoHe4HUK MicroCKT 206-0569-xx
MUHWaTIOPHbIN HAKOHEYHUK C 3aXBATOM 013-0363-xx
YHuBepcanbHbIn konnavok ans UC 013-0363-xx
/13mepnTenbHbIA HaKOHEYHUK NeYaTHOM 016-2016-xx
nnatbl/agantep neyaTHoi nnaTbl

lMpoBogHuK, kaTyLika, 32 AWG 020-3045-xx

TexHUYeckue XapaKTepucTUKM
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Tabnuua 7: aﬂeKTpM‘leCKMe N MeXaHu4eCkune XxapaktepucTtuku

XapaktepucTtuka TPP0101 TPP0201

lMonoca nponyckanus (-3 ab) Ot 0 o 100 MTy, Ot 0 go 200 Mry

MMorpewHocTb ocnabnexus 10:1 £3,2 % 10:1 £3,2 %

CUCTEMbI

[lnana3oH komneHcauuu TPP0101: TPP0201:
15—25 n® 15—25 n®

BxogHoe conpoTunenexHne
ChCTeMbl nNpun CBA3N No
NOCTOAHHOMY TOKY

10MOM£15%

10 MOM £ 1,5 %

BxopgHas eMKOCTb CUCTEM <12 nd <12 no
Bpemsi HapacTaHWs cucTeMbI <3,5 HC <2,3 HC
(TMMM4HOe 3HaueHue)

3agepxka pacnpocTpaHeHust ~6,1 HC ~6,1 He

MakcumanbHoe BXxoaHoe
HanpsxeHue

300 By, . KAT. |l

300 By, . KAT. Il

[OnnHa kabens

1,3 ™

1,3™m
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[punoxenne B: Ceenenust o maccuBHbIx nmpodHukax 100 u 200 MI'n 10X cepun TPP0101 u TPP0201

Tabnuua 8: YcnoBus akcnnyatauum

XapakrepucTuku OnucaHue
Temnepartypa
Mpwu skcnnyaTaymm Ot -10 go +55 °C
Mpu xpaHeHUm Ot -51 po +71 °C
BnaxHocTb
Mpw akcnmyaTauum 1 npu OtHocuTenbHas BNaxHocTb oT 5 10 95 % npu Temnepatype o
XpaHeH!UN 30 °C, ot 5 po 65 % npu TemnepaTtype cablwe 30 u go +55 °C
BbicoTa Hag ypoBHeEM
Mopsi He 6onee 3,0 km
MMpu akcnnyaTauum He 6onee 12,2 km

Mpu XpaHeHuu

Mpadhmkn pabounx xapakTepucTuk

1000 -

100+

VAC rms

101

14 I
1 10 100 1k 10k 100k 1M 10M 100M 1G

Frequency (Hz)
100 M 0,0
10M -10
i}
LY

1M N 20
1
100 k N 30|
I
s 10 N w0
g L] e
g 1k x N 50 g
= g
s 100 v 60 8

:g:f 1
& 10 Ji-70
1 -80
\ ¥ i
N 4 -90
1,0E+00 | 1,0E+02 1,0E+04 10E+06 | 1,0E+08
1,E+01 1.E+03 1,0E+05 1,0E407  1,0E+09
Yacrora, 'y 2786007
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[Ipunoxenue B: Cenenus o naccuHbIX MpodHUKax 100 n 200 MI' 10X cepun TPPO101 u TPP0201

Tabnuua 9: CepTuchmkauma U cooTBeTCTBME CTaHAApTam

XapaktepucTUku Onucanue
CootBeTcTBHE lpoBEPEHO Ha COOTBETCTBIE NEPEYNCTIEHHBIM HIBKE CreLnduKaLmsm
cTaHgapTam (kak ykasaHo B Official Journal of the European Communities):
Espocotosa no AupekTvsa 2006/95/EC no HU3KOBOMLTHOMY 060pYA0BaHMIO:
3NEKTPOMArHUTHOI EN61010-031: 2002
COBMECTUMOCTY '
CraHpapTsl UL61010-031;2007
BesonacHocTy CAN/CSA C22.2 No. 61010-031-07
IEC61010-031; IEC 61010-031/A1:2008
Onucanve Kameaopus [Mpumepsbi, omHoCAWUXCS K OaHHOU Kamezopuu.
KaTeropum Kateropus Il JIuHWM anekTponepeaay, CTaLMoHapHas ycTaHoBKa
N3MepeHuii
Kateropus Il JIVHWM nuTaHNS B NoOMeLLeHNsX, ObIToBbIE
anekTponpubopsl, NopTaTuBHoe 060pyAoBaHe
Kateropus | CxeMbl, HE MOAKMKYEHHbIE HANPSMYK K CETH
nUTaHws.
YpoBeHb He ponyckarite akcnnyaTauuy npubopa B NPUCYTCTBUM NPO-BOASLLMX
3arps3HeHuns 2 3arpsasHAIoLMX BelLecTs (kak onpegenset craHaapt IEC 61010-1).

I'Ile60p npeaHa3HayeH ToNbKo AnA Ncnofib3oBaHnAa B NOMELLEHUN.

Ymunusayus o6opydoeaHusi. IToT npubop cooTBETCTBYET TpebOBaHMSM
Esponeiickoro Cotosa cornacHo Jupektuse 2002/96/EC 06 ytunusaumm
ANeKTpUYecKoro 1 anektpoHHoro obopyaosanus (WEEE). bornee nonHbie
CBeAeHMs 06 yCroBUsX YyTUNM3aLMM CM. B pasaerne TeXHUYECKON NOAAEPXKKN Ha
Beb-yane Tektronix (www.tektronix.com).

OOwme nonoxeHust o 6esonacHoOCTH

MoxapHas 6e3onacHOCTb
W NpeaoTBpaLleHne TpaBM

132

Bo m306exxanne TpaBM, a TakKe MMOBPSKICHUNA TaHHOTO U3ICTHS U MOAKITI0YaeMOTO
K HEMy 000pyI0OBaHUs HEOOXOAMMO COOJIONATh CICAYIONINE TPaBHIIa TEXHUKU
Oe3omacHocTH. Vcmone3yiiTe u3zenue B CTPOroM COOTBETCTBUU C MHCTPYKITUSMH,
9TOOBI UCKITIOUNTH (PakTop pucka. lcmonb3oBaHue MPOOHHUKA WK €TO
MIPUHAISHKHOCTEH HE 0 HA3HAYCHUIO MOXKET TPUBECTH K MOPAKEHUIO
ANEKTPUUECKIM TOKOM WJIM BO3TOPAHUIO.

WUcnonb3oBaHue ocuunnorpada Ans usmMepeHUn OTHOCUTENLHO «3eMnu». He
JIOTTyCKaiTe MIaBaHus ITOTEHIIMAIA Ha OTIOPHOM BBIBOJIE STOTO MPOOHUKA MPH
MCTIOJB30BAHNHN OCIIIIOTPadOB U H3MEPEHU OTHOCUTEIHHO «3EMITH»
(mampumep, ocumiuiorpagos cepuii TBS). OnopHbIii BEIBOJ JOJDKEH OBITH
COEIMHEH ¢ moTeHuaaoM «3emiam» (0 B).

CobntopaiTe npaBuna noAcoeAMHEHNA U OTCOeANHEHUA. [lepen mopcoeTMHECHHEM
NpoOHHUKA K TECTUPYEMOH CXeMe IOICOCANHSINTE €ro BEIXOA K U3MEPUTEIBHOMY
mpubopy. Ilepen orcoennaeHreM TPOOHUKA OT U3MEPUTEIBHOTO MPHUOOpa
OTCOEUHSNTE €ro BXOJ U OIIOPHBINM BBIBOJ OT TECTUPYEMOU CXEMBI.
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[punoxenne B: Ceenenust o maccuBHbIx nmpodHukax 100 u 200 MI'n 10X cepun TPP0101 u TPP0201

U3beraliTe nopaxeHns aneKTpUYeCKUM TOKOM. He mopcoenuusiiite u He
OTCOCIUHSNTE MMPOOHUKH M TIPOBOIA, KOTJIa OHHM TOIKITIOYCHBI K HCTOYHUKY
HaIIpsKCHUS.

MpoBepsaiTe gonycTUMble HOMUHANLI ANs BCeX pasbeMoB. Bo m3bexanue
BOCIUTAMEHEHUS WIIH TIOPaKEHHS DIIEKTPHUECKUM TOKOM ITPOBEPHTE BCE
JIOMyCTHUMbIC HOMUHAIIBI 1 MaPKUPOBKY Ha npubope. [lepen moacoennHennemM
npubopa MPOCMOTPUTE JOMOTHUTENbHBIE CBEIEHHUS 110 HOMUHAIBHBIM
OTPaHUYCHHSAM, COACPIKAIIUECS B PyKOBOJCTBE I10 IKCIUTyaTalky Iprudopa.

W3beraiiTe nopaxeHUs 3nNeKTPUYECKUM TOKOM. [Ipu Ucronb30BaHUU
HpHHa,Z[He)KHOCTeﬁ HpO6HI/IKa HHUKOIrga HE HpeBLIHJaI;’ITe MEHBIINN U3 HOMHUHAJIOB
HpO6HI/IKa HJIK €T0 MPUHAAJIC)KHOCTH, HE3aBUCUMO OT TOIO, KakoH M3 HUX HHWXKC,
BKJIIO4as1 KaT€ropuro H3MepeHHI>i 1 HOMUHAJIBHOC HAIIPSKCHUEC.

OcmatpuBaiite NpoOHMK U NPUHAANEXHOCTU. Tlepen KaXKabIM HCIOIb30BaHHEM
NpOBEPSNTE MPOOHUK M NPUHAIIEKHOCTH Ha HaJMYKE TOBPEKIACHHUHN (ITOPE30B,
3aIMpOB, 1e()EKTOB B KOPITyCce MPOOHKKA, IPUHAICKHOCTSX, pyOalike kabesst 1
T. 1.). [Ipy HaM4uK TOBPEKAEHUH OTKAKUTECH OT UX MCIIOIb30BAHMS.

He I10]1b3y171Ter an60p0M B ycnoBusx NOBbIWEHHOW BNAXHOCTH.
He I10]1b3yl7ITer an60p0M BO B3pbIBOONACHbLIX Cpeaax.
He nonycxaﬁTe nonagaHua Bnaru u 3arp;|3|-|e|-|m7| Ha NOBEePXHOCTb npu6opa.

YcnoBHbIe 0003HAYeHUA U Hrke mpuBOIUTCS CITUCOK YCIOBHBIX 0003HAYEHUH, UCIIONB3YEMBIX B TAHHOM
CUMBOIJbI, OTHOCALMECA PYKOBOACTBE 11O 3KCILTyaTalu.
K Oe3onacHocTw,
ucnonb3yembie B
AaHHOM PYKOBOACTBE
no aKcnnyarayuu.

c MPEOYNPEXOEHUE. Ilpeoynpesicoenus o Oeticmeusx u ycioeusix,
npeoCcmassIIoOwuUx yepo3y OJisl HCUZHU UIU CROCOOHBIX HAHeCmU 8pe0 300P08bIO.

c OCTOPOXHO. IIpeoocmepescenusi 0 Oeticmeusx u yCao8usix, CHOCOOHbIX
npugecmu K NOSPexcoOeHur0 OAHH020 npubopa wuiu 0py2o2o 0bopyoosanus.

CMMBOHH, BCTpe4allineca Ha nsgenuu. Hixe MMPpUBOAUTCA CIIMCOK CUMBOJIOB

Ha U3ACIINH.
A
OcTopoxHo! Knemma «3emns»

CM. pyKOBOLCTBO
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Mpunoxenue C: NpnHagnexHocTu

[To BompocaM npuoOpeTeHUsT MPUHANICKHOCTEH (CTAaHAAPTHBIX U

JIOTIOJTHUTENBHBIX) CIEAYET 00pamarscsi B MECTHOE MPEACTABUTEIbCTBO
Tektronix.

CTaH,qap'erle NPUHaANEeXHOoCTn

_/—:ﬂﬁi:m MaccusHbIv NpobHMK HanpsikeHuss TPP0101 unu TPP0201, 10X. Y npo6HukoB

TPP0101 cuctemHas nonoca nponyckaHus ot 0 go 100 My npu —3 gb u 06b14HO

OHW nocTaBnsTes ¢ ocumnnorpadamu mogenenn TBS1000, y koTopbix nonoca
nponyckanus go 100 My,

Y npo6Hukos TPP0201 cuctemHas nonoca nponyckanns ot 0 go 200 My npu -3 ab

1 0BbIYHO OHM NOCTaBASATCA ¢ ocuunnorpacamm mogenein TBS1000, y koTopbIx
nonoca nponyckanus Gonee 100 My,

PykoBoacTBO no ycTaHOBKE U TeXHUKe 6e30nacHOCTU ocumnnorpacoB cepumn
TBS1000. BkntoyeH oauH nevaTHbIn ak3emnnsap pykosogcTsa (071-3099-XX).

MonHbIA CNMCOK [OCTYMHBIX PYKOBOACTB B 3MEKTPOHHOI (hopMe CM. B pasaene
«[lononHUTENbHbIE NPUHAANEKHOCTY.

CD-pguck gokyMeHTauuu ans nonb3osarens Customer Documentation

@ Browser. Ha aToM Aucke cofepxuTtcs AONONHUTENbHAA MHAOPMaLUs 0 NPoAyKTe
(063-4479-XX).

HononHutenbHble NPUHaANEeXHOCTHU

_/—:ﬂ]ﬂ:m MaccuBHbIi Npo6HMK HanpsxkeHusi P6101B 1X. Monoca nponyckaHus npobHuka
P6101B pasHa 15 MI'u, nonyctumoe HanpskeHue 300 By, kaTeropus Il.

] MoHTaxHbIN Habop RM2000B. MoHTaxHbIi Habop RM2000B nossonser
‘ H ycTaHaenmeatb ocuunnorpad cepun TBS1000 B cTaHaapTHy0 19-010AMOBYIO CTOMKY.
; [ns moHTaxHoro Habopa TpebyeTtcs 18 cm no BepTMKanu B cToKe. BkmoyaThb 1

OTKITIOYaTh NUTaHMe ocuyumorpada MOXHO C NepesHen CTOPOHbI CToiku. CToiika
He UMEET BbIBUraloLLMXCS NNOCKOCTEN.

00 o
00 o
o0 o
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IIpunoxenne C: IlpunamiexHocTu

PykoBoacTBO No nporpaMMMpoBaHuto LnucpoBbIX ocuunnorpados cepuit
TBS1000, TDS2000C 1 TPS2000. PykoBOACTBO NO NPOrPaMMMPOBAHMIO
(077-0444-XX, Ha aHrMNIACKOM S13bIKE) COAEPXKNT CBEAEHUSA O KOMaHAaX N CUHTaKCUCE.

PykoBoacTBO Mo 06CnyXunBaHUIO LMPOBOro ocuunorpada ¢ 3anoMUHaWmm
yctpouncteom cepun TBS1000. PykoBoacTtso no obcnyxusanmto (077-0772-XX, Ha
aHIMUIACKOM A3bIKE) COLEPXKMUT CBEEHUS N0 PEMOHTY Ha YPOBHE MOZYNeN.

PykoBoacTBa Ans nonb3oBatens LuudpoBoro 3anomMvHaroLero ocuunnorpada
cepuu TBS1000. 310 pykOBOACTBO MO 3KCMIyaTaLMM BbINYCKAETCS HA CreayoLLmnX
3bIKax:

Anrnunckuin, 077-0760-XX

®paHuy3ackuit, 077-0761-XX

WranbsHckuin, 077-0762-XX

Hemeugwin, 077-0763-XX

WcnaHckui, 077-0764-XX

Anoxckui, 077-0765-XX

Moptyranbckuin, 077-0766-XX

Kutaickuin, ynpolleHHoe nucemo, 077-0767-XX
Kutavckun, TpagnuymnorHoe nucemo, 077-0768-XX
Kopeitckuin, 077-0769-XX

Pycckmi, 077-0770-XX

LUHypbI NUTaHMA, UcNoNb3yeMble B pasHbIX CTpaHaxX. B gononHeHue K LWHypy
MUTaHMS!, NOCTaBNISIEMOMY C OCLMNNOrpadioM, MOXHO 3aKa3aTb CrieaytoLime LWHYpbI
N nUTaHWS.

Bapuant A0, CeBepHas Amepuka, 120 B, 60 'y, 161-0066-00
Bapwant A1, EBpona 230 B, 50 Iy, 161-0066-09

BapuanTt A2, Benmkobputanus 230 B, 50 'y, 161-0066-10
BapuanT A3, Asctpanusa 240 B, 50 'y, 161-0066-13
Bapwant A5, LWsenuapus 230 B, 50 Iy, 161-0154-00
Bapwant A6, Anonunsa 100 B, 50/60 My, 161-0342-00
Bapuant A10, Kutait 220 B, 50 Iy, 161-0304-00

Bapwant A11, MHamnsa 230 B, 50 'y, 161-0400-00

Bapuant A12, bpasunus 127/220 B, 60 Iy, 161-0357-00

Apantep TEK-USB-488. Anantep GPIB, obecneunBalonit NoaKio4eHe
ocuunnorpada k koHtponnepy GPIB.

I

Msarkun coytnap. Markuin coytnsap (AC2100) sawmwaet ocuunnorpad ot
MOBPEXAEHMIA U UMEET OTCEK AJ151 NPOBHMKOB, LIHYPA NUTaHWS U JOKYMEHTALMUM.

TpaHCnopTHbIN KOHTENHep. TpaHcnopTHbI koHTenHep (HCTEK4321) sawmwaet
ocuunnorpad oT Tpsickw, Bubpaumu, yaapoB 1 Bnari npy TpaHCMOPTUPOBKE.
CraHOapTHbI MATKWIA QYTISP YMELLaeTCs BHYTPU TPAHCTIOPTHOIO KOHTENHEpA.
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Mpunoxenune D: Ynctka

O6wui yxon

He xpaHute u HE OCTaBISANTE HA AJIUTEIBHOE BPEMS KUJKOKPUCTAILUINYECKYIO
MaHeNb ocIuIorpada Mo MpsMbIM BO3ICHCTBUEM COJIHEYHBIX JIyYeH.

c OCTOPOXHO. Ymobur ne nospedums ocyuinocpagh unu npooHuKu, He
noosepeatime ux 6030€UCMEUI0 a’dpo3oell, HICUOKOCmel uiu pacmsopumeriei.

Yuctka

[lepnognyHOCTH MPOBEPKH OcumiIorpada 1 NpoOHMKOB ONpeaeseTcs
YCIOBUSMH dKCIUTyaTarii. YToObI OYMCTUTH TOBEPXHOCTH OcHMILIOTrpada,
BBITIOJTHUTE CIEYIONINE AeUCTBUSI.

1. VYaanure mblIb ¢ HOBEPXHOCTH ocumuIorpada u NpoOHUKOB C IIOMOIIBIO
TKaH#u 0e3 Bopca. BynpTe ocTopoXHbI, YTOOBI HE TOLapanaTh NPO3pavHbIH
CTEKJISTHHBIN (UIBTP 3KpaHa.

2. Jlnsa auctku ocrmmiorpada monb3yHTech MATKOH BIaXKHOH TKaHBIO.
Ja 6onee 3¢hhekTHBHON OYHCTKHA TOAXOAUT 75 % BOIHBIA PacTBOP
H30MIPONHIIOBOTO CIIUPTA.

c OCTOPOXHO. Bo usbesxcanue nospexcoenus ROGepXHOCMU OCYULI02PAPa unu
NPOGHUKOS He credyem UCNONb3068amb Oisl OYUCINKY AOPA3UEHbBIE MAMEPUATbL
WU XUMUYECKUe YUCTAWUE 6eUlecmEd.
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MpunoxeHue E: Hactponka no ymonyaHuio

B maHHOM NpUIIOKEHUU OMTUCAHBI TAPAMETPhI, KHOTIKH M AJIEMEHTHI YIIPaBJICHUS,
HACTPOMKHN KOTOPBHIX M3MEHSIOTCS MpH HakaTuu kHOnku Hactpoiika mo
ymosryanuio. Crimcok mapaMerpoB, KOTOPBIE OCTAIOTCSI HEM3MEHHBIMHU, CM. Ha
MOCJIEMHEN CTPAHUIIE STOTO MPUIOKCHISL.

MMPUMEYAHUE. [Ipu nasxcamuu xnonku Hacmpoiixa no ymonuanuio na
ocyunnozpaghe omobpasicaemcs cuenan kauana 1 u yoansaromes éce opyaue

CUCHAJIbL.

MeHto unu cuctema

MapameTp, KHOMKa unm
pyuka

HacTpoiika no ymonyanuio

CBOP JAHHbIX (napameTpbl Tpex Bbi6opka
PEX1MOB)
YcpeaHeHue 16
Myck/cTon nycK

ABTOOWAMNA3OH ABTOAMaNa3oH Bbikn
Pexum Mo BEPTMK. M rOpPU3OHTaNM

KYPCOP Tun Bbikn
MCTOYHMK CH1
Mo ropuaoHTanm +/- 3,2 pen
(amnnuTyga)
[No BepTukanu (Bpems) +/- 4 pen

OKPAH Tun BexkTopi
lMocnecseu. Bbikn
®opmat YT

MO FOPU30HTAIN OkHo OcHoBHoe
Pyuka cuHx YpPOBEHb
lNonoxeHue 0,00 ¢
MacwTab (cex/nen) 500 mc
30Ha okHa 50 mc

MATEM. Onepaums -
MCTOYHMKM CH1 - CH2
lNonoxeHue 0 peneHu
MaciuTab no BepTukanm 2B
Onepauws Bro: CH1
McTouHmK XeHHWHT
OkHo X1

MacwwTtab bré

Ocmmnorpadst cepunt TBS1000. PykoBoacTBo nosp3oBaresns

139



ITpunoxenue E: HacTpoiika o ymon4aHuto

MeHio unu cucrema

MapameTp, kHOMKa Unu
pyuyka

HacTpoiika no ymonyaHuto

W3MEPEHWA (Bce) McTouHmK CH1

Tun Het
3ANYCK (0buyumit) Tun OpoHT

McTouHMK CH1
3AMYCK (no cpoHTy) KpyTtusHa Hapacr.

Pexum AsTo

Tun Bxoga DC

YpoBeHb 0,00B
3AMNYCK (Bngeo) MonsipHOCTb 0ObIYH.

CUHXPOHU3. Bce cTpoku

Crangapt NTSC
SAMYCK (Mmnynbc) Korpa =

YcTaHoBka 1,00 mc

ANUTENBHOCTH

nmnynbca

lMonspHoCTb MOMOXNT.

Pexum AsTO

Tun Bxoaa DC
Cuctema OTKNOHEHNS No Twn Bxoaa DC
BEpPTWKan, BCE KaHanbl Mopor n.n. BbiKn

MacuuTab no BepTukanm rpy6o

(BONbT/pEN)

MMpobHuk HanpsixeHne

3atyxanue MpobHuK 10X

HanpsixeHue

MacuuTab MpobHuk Tok 10 A/B

WHBepcus BoIkn

lNonoxeHue 0,00 gen. (0,00 B)

MacuTab (sonbT/men) 1,00 B

Knonka HacTpoiika 1o yMOT4YaHHMIO HE BIUSET Ha CICAYIOIINE HACTPOUKU:

B Bribop s3bIKa

B CoxpaHEHHBIC HACTPONKH

B  CoxpaHeHHBIC (ailiIbl OTIOPHBIX CUTHAJIOB
B J[aHHBIC KAIHOPOBKHU

®  Hactpolika npuHTepa

®  Hactpotika GPIB
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ITpunoxenue E: HacTpoiika o ymoa4aHuto

®m  Hacrpoiika npoOHuKa (THII U KO3QPULIUEHT ocnaldieHus)
B Jlata u Bpems

B Tekymas rnanka Ha 3anoMuHaomeM ycrpoictse USB
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MpunoxeHue F: JlnueH3nn Ha ncnonb3oBaHue WpugToB

Crenyrommue TUIEH3MOHHBIE COTNIAIIEHHSI OTHOCATCS K MCIONb30BaHUIO IPU(TOB
a3MaTCKUX s3BIKOB B ocimutorpadax cepun TBS1000.

© The Institute of Software, Academia Sinica, 1988.
Anpec: P.O.Box 8718, Beijing, China 100080.

Hacrosmum npepocrasisieTcs pa3pelieHne 0ecruiaTHO HCIIONb30BaTh,
KOIMUPOBAaTh, U3MEHATh U PACIIPOCTPAHATH JAHHOE MPOrPaMMHOE 00eCIIeUeHHEe U
JIOKYMEHTAIIHIO K HEMY JIJIsl JTFOOBIX IIEJICH IPH YCIIOBHH, YTO BO BCEX IK3EMILISIPAX
OyIeT comepKaTbCs MPUBEICHHOE BHIIIE COOOIIEHIE 00 aBTOPCKUX MpaBax, a B
COTMPOBOAUTEILHON TOKYMEHTAIMH OyAeT PUBEICHO HACTOSIIEE pa3pelieHue,

1 9TO 0€3 OTAEIBHOIO IPEABAPUTEIILHOIO Pa3pelICHHs B IMCbMEHHOM Gopme
Ha3Banue «The Institute of Software, Academia Sinica» He OyJeT HCIIOIL30BaHO
B LIENIAX PEKIaMbl B OTHOIICHUU PACTIPOCTPAHECHHUS JAHHOTO TPOTrPAMMHOTO
obecneuenus. The Institute of Software, Academia Sinica He AeaaeT KaKHUX-JIHM00
3asIBJICHUI O IPUTOAHOCTH JAHHOTO IMIPOrPaMMHOI0 00€CIICUEeHHUS IS KaKOH-1100
nemu. [IporpamMmmHOe o0ecnieueHre MPEI0CTABIISETCS «KaK €CThY», 0¢3 IBHBIX WU
MOJPa3yMeBaeMbIX TapaHTHH.

THE INSTITUTE OF SOFTWARE, ACADEMIA SINICA, OTKA3BIBAETCSI
OT JIFOBBIX TAPAHTHI B OTHOILIEHNU JJAHHOI'O [TPOI PAMMHOI'O
OBECIIEUEHNS, BKJIKOUA S JIIOBBIE I[TOJJPASYMEBAEMBIE
TAPAHTUU TOBAPHOCTH WJIM ITPUTOJJHOCTH. THE

INSTITUTE OF SOFTWARE, ACADEMIA SINICA HU ITPU KAKUX
OBCTOSITEJIbCTBAX HE HECET OTBETCTBEHHOCTMU 3A KAKOI-JINEO
KOCBEHHbBIH, CITELIMAJIBHBIN UM OITOCPEJOBAHHBIN VIIEPE
WUJIA 3A KAKUE-JIMBO YBbITKH, BHI3BAHHBIE YTPATOM
PABOTOCITIOCOBHOCTH, PA3PYILIEHMEM JAHHbBIX WJIM IIOTEPEM
[IPUBBIIN B PE3YJIBTATE JIEMCTBUS JIOTOBOPA, ITO HEBPEXKHOCTHU
WJIA U3-3A IPYTUX [TPOTUBOITPABHBIX JIEMCTBUM, BRITEKAIOIIME
13 UCIOJIb3OBAHUS I CBA3AHHBIE C MCITOJIb30BAHUEM
JJAHHOI'O [TPOTPAMMHOI'O OBECIIEYEHM S JINBO C ET'O
XAPAKTEPUCTUKAMM.

© Hwan Design Inc., 1986-2000

HacrosmuM Bam 1aeTcst pa3penieHue, B COOTBETCTBUM CO BCEMU IIPaBaMu
cooctBerHoctd Hwan Design, ucmons30BaTh, KOMPOBaTh, U3MEHSTh,
CyOHMIIEH3UPOBaTh, MIPOJABaTh U PaCIpoCTpaHATh MpUGTH «4 Backmuk
truetype» 1is JIoOBIX 1ielieli 0e3 OrpaHUYEHU PU YCIOBUH, YTO BO BCE KOITUU
mprToB OyIeT BKIIOUYEHO NaHHOE 3asBIIeHUe 0e3 N3MEHEHUH, U YTO Ha BCEX
sk3emMIuLIpax mpudroB «4 Backmuk truetype» OymeT ykazaH TOBapHBIN 3HAK
Hwan Design Int., kak nmokazaHo HUXe.
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[punoxenue F: JlutieH3uu Ha UCMOIBb30BaHUE IIPUPTOB

BAEKMUK BATANG siBaseTcs 3aperucTprUpOBaHHBIM TOBapHBIM 3HakoM Hwan
Design Inc. BAEKMUK GULIM sBnsieTcst 3aperucTpUPOBaHHBIM TOBAPHBIM
3HakoM Hwan Design Inc. BAEKMUK DOTUM siBnsieTcs 3aperucTpupoOBaHHBIM
toBapHbIM 3HakoM Hwan Design Inc. BAEKMUK HEADLINE sBnsiercs
3aperiucTpUPOBAaHHBIM TOBapHBIM 3HakoM Hwan Design Inc.

© The Electronic Font Open Laboratory /efont/, 2000-2001. Bce mpasa
3aIIUIICHBL.

PacnipocTpaHeHne U UCTIONB30BaHUE B BUIE UCXOIHOTO TEKCTA U B JBOUYHOM
BUJIE, C U3MEHEHMSIMH U 06€3 U3MEHEHH, pa3peraeTcs MpH BHIIOTHEHUH
CIENYIOLUX YCIOBUM.

®  [Ipu pacnpoCTpaHEHUU B BUJE UCXOMHOIO KOAA COXPAHATh YKA3aHHOE BBIIIIE
3asBJICHUE 00 aBTOPCKUX MPaBax, JaHHBIN CIIUCOK yCIOBUI U NPUBEICHHBIH
HUKE OTKa3 OT rapaHTUH.

B [Ipu pacnpocTpaHeHUH B IBOMYHOIN (OpME BOCIIPOU3BOJNTEL YKa3aHHOE
BBIIIIE 3asIBJICHUE 00 aBTOPCKUX IMPaBax, JAHHBIN CIUCOK YCIOBUU H
MPUBEACHHBIN HIKE OTKA3 OT TAPAHTHH B JOKYMEHTAIMU U JPYTHX
Marepuanax, mpeaoCTaBIseMbIX IPH PACTPOCTPAHCHHH.

B Hu nums rpyniiel, HY UIMEHA €€ Y4aCTHUKOB HE MOTYT OBITh HCIIONb30BaHbl IS
PEKOMEHAIMHU U TIPOIBHKEHUS NMPOAYKTOB, CO3JJAHHBIX C TPUMEHEHUEM
sToro mwpudra, 6e3 OTACTHLHOTO NpeABAPUTENHFHOTO MTUCHEMEHHOTO
pasperieHus.

STOT LIPUGT ITPEJOCTABJIEH I'PYIIIION U EE YYACTHUKAMU
«KAK ECTbh», C OTKA3OM OT KAKUX-JINEO SIBHBIX UJIN
[IOJIPA3YMEBAEMbIX TAPAHTUI, BKJTFOUASI, BCE BO3SMOXXHbIE
TAPAHTUU TOBAPHOCTHU WJIM ITPUT'OHOCTH J1J151 OTIPEJIEJIEHHbBIX
LEJIEM. TPYIIIIA HU ITPU KAKUX OBCTOSTEJILCTBAX HE

HECET OTBETCTBEHHOCTHU 3A KAKOM-JIMBO IIPSIMOM,
KOCBEHHbBIH, CJIYUYAWHBIN, CIIELITUAJIbHBIM, IITPAGHOM NN
OITOCPE/JOBAHHBIM VIIEPE (BKJIIOUAS, BE3 OI PAHUYEHMUS,
IIOCTABKY TOBAPOB WJIM YCJIVT /151 BAMEHBI, [IOTEPU
PABOTOCIIOCOBHOCTH, YTPATY JAHHbBIX WJIU IIOTEPU

[IPUBBIJIN JINBO HAPYIIEHUE PABOTHI ITIPEITPUSATIS),

KAKOBA BbI HU BBIJIA ET'O [TIPUYMHA, U T10 JIKOBbIM BUJIAM
OTBETCTBEHHOCTH, KAK TO I10 JIOTOBOPY, B BUJIE BO3SMEIIEHN I
VILEPBA WJIW ITPOTHUBOITPABHbBIX JIEMCTBUM (BKJIFOUAS
HEBPEXXHOCTb U JIPYTUE ITPUUMHBI), BOSHUKAIOILMI [TPU JIIOBOM
MCIIOJIB30BAHUM JIAHHOI'O IIPUDTA, JAXE ECJIA I'PYIIIIA BBIJIA
VBEJIOMJIEHA O BO3MOXHOCTHU TAKOI'O YIIIEPBA.
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CumBonbI 1 Ludpb!

1mnm 2
KHOMKW MEH0 kaHanos, 15
pa3beMbl kaHanos, 19

A

ABTOommamna3oH, KHomka, 18
aBTOKaMOpOBKa, 8
aBTOMAaTHYEeCKUE u3Mepenus, 97
OCHOBHEIE cBeAcHMA, 31
ABgtoycT
KHOIKa, 19
anantep GPIB
3aka3, 136
amantep TEK-USB-488
3aka3, 136
MOJKJIIoueHue, 77

B

BEKTOpbI, 91
Bentwnsanums, 3
BUJICOCUTHAI

(¢yHKIHS ABTOyCTaHOBKa, 88
BHUIeocHHXpoHu3anus, 108

puUMep NpuMeHeHus, 48
Bomnsr/nen

I'py6o, 116

TouHo, 116
Bomnsr/nenenue

3JIEMEHT yrpaBieHus, 15
BOCCTAaHOBJICHUE

3aBOJICKOM HaCTPONKHU

(HacTpoliku 1Mo
YMOITYaHUIO), 22

HacTpoiiku, 22, 104

ocuuitorpammel, 104
BpeMeHHas 00J1acTh

ocruuiorpamma, 59
BBIOOp MacmTaba 0ToOpaskeHus

CUTHaJa

OCHOBHEBIC CBeicHUs, 26

BBEIOOPKA, PEKUM
peructpauuu, 25, 81
Brinepxkka, 96, 111
Brigepxka, smeMeHT
ympasieHus, 16
BBIUMTAHUE OCIUILIOTPaMM
MEHIO MaTeMaTHYeCKHIX
dbynakui, 96

-

THIEPCCHIIKU B pa3liesiax
CHpaBKH, Xiii

T'opus menro, kHOomnKa, 15

rpapuueckue Qaiibl,
¢dopmatsl, 73

1

nmara, 113
JIBOMHAs 1IKaja BpeMenu, 15, 94
JHMaroHaJIbHbIC JTUHUM B
ocCHUIIOrpaMMe
IMMKOBas ACTCKIUs, 83
JMUCTAHIIMOHHOE YTIPABICHUS C
nomoIneio cucremel GPIB, 77

X

Kypn.ommbok, 113

3

3aBOJICKas HacTpoiika, 139
BOCcTaHOBJIeHHE, 104
3aepKaHHas pa3BepTka, 95
3amepxka, u3MepeHus, 98
3a3eMJICHHBIN BXoa, 116
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3arnoMuHaromee ycrpoiicteo USB
WHAMKATOp OMeparun
coxpaHeHus, 68
meHto Coxp/Bocer, 69
MeCTOHaxoXAeHue nopra, 20
o0beM xpaHeHUs, 68
Ileyars, kHONIKA, 72
coxpaHeHue (aitios,
Bcex, 72
coxpaHeHue (ainos,
HacTpouku, 72
coxpaneHue (aios,
OCHMWJIIOTPaMMBI, 72
coxpaHeHue (haiios,
CHUMKOB, 73
ynpasieHue Qaitnamu, 69,
114
yCTaHOBKa, 67
(dhopmarupoBanue, 68
3aryxaHue
MPOOHUK TSI U3MEPEHHS
Hanpspkenusi, 117
3HAYEHHUS PA3HOCTU B MEHIO
Kypcopa, 90
3HAYKU
MapKep MOJIOKEHUS 110
ropuzoHTanu, 11
MapKep TOJOKEHUS
CHHXpOHHu3auuu, 11
Mapkepa OIOpPHOTO
3HaueHus, 11
MaciTab kaHama, 11
Maciurtab mno Beprukany, 11
moJie JaThl U BpeMeHu, 12
moJre Macimraba Bpemenu, 11
nojie Maciraba BpeMeHU
okHa, 12
TMOJIE OTPAHUYESHHS TIOIOCHI
nporryckanus, 11
MoJIe ATAJIOHHBIX
ocuuwiorpamm, 12
PEXUMBI PETHCTPAIHH,
Bribopka, 11
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PEXKUMBI PETUCTPALIUH,
ITuxomas gerexmus, 11
PEXKUMBI PETUCTPALIHH,
VYepenuenue, 11
CHUHXPOHU3ALINS,
HCTOYHHUK, 12
CHHXPOHHU3ALINS, MapKep
ypoBHs, 11
CUHXPOHU3ALMS, T0JIE
ronoxenus, 11
CHUHXPOHU3ALIMSI, TOJIE
ypoBHA, 12
CHHXPOHHU3AIMSI, TIOJIC
4acToThl, 12
COCTOSIHHE CUHXPOHM3ALUHU,
ABTOMAaTHYECKUN
pexuM, 11
COCTOSIHME CUHXPOHH3AIUH,
T'oroBrOCTH, 11
COCTOSIHME CHHXPOHH3AIUH,
OcraHoBka, 11
COCTOSIHME CUHXPOHM3ALUHY,
ITonroroBka, 11
COCTOSIHME CHHXPOHH3AIUH,
Pexum
ckaHupoBaHus, 11
COCTOSIHME CHHXPOHH3AIUH,
COop naHHBIX
3aBepiueH, 11
COCTOSTHHE CUHXPOHM3ALINH,
Cunxponuzanud, 11
THUIl CUHXPOHU3ALIUU,
Buneocurnan, 12
THII CHHXPOHU3AIINU,
Ilo pnutenbHOCTH
uMIyneca, 12
TUN CUHXpoHU3auuu, Ilo

¢ponty, 12

yKa3areJib UHBEPTUPOBAaHHOM

ocuuiiorpaMmmal, 11

30Ha OKHa, 95
3oHa okHa, 94

u

HM3MEpPEHUE BpeMEHHU criaja, 98
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M3MEPCHHE JUTHTEIHHOCTH
MMITYJTbCa
HCITIOJIb30BaHME KypcopoB, 40
M3MEPCHHE JUTUTEIBHOCTH
OTPUIIATEITHHOTO
uMmmnyibca, 98
HU3MEPCHHE JUTUTEIBHOCTH
MOJIOKHUTEITHHOTO
uMmmyibca, 98
HM3MepeHne MakcumMyMma, 98
HU3MepeHne MUHUMYyMa, 98
u3MepeHue nepuona, 97
n3MepeHne pasmaxa, 97
HU3MEPEHUE CPEIHEKBAAPATUIHOTO
3HaueHus, 97
M3MEpeHHe CPEeTHEKBAAPATHIHOTO
3Ha4YEHUS 3a nepuona, 97
M3MEPCHHUS
aBromarmieckue, 31, 97
BpeMs HapacTaHus, 98
BpeMs cmana, 98
JUTUTETBHOCTh
OTPHIIATEIEHOTO
uMmnynbca, 98
JUTUTETPHOCTh
MTOJIOKHUTEITFHOTO
uMmnynbca, 98
Kypcopusie, 30, 39
MakcumyM, 98
Macmrradnas cerka, 30
MUHUMYM, 98
OCHOBHEIE CBeAcHUA, 29
nepuoa, 97
pasmax, 97
cnektp bIID, 65
cpenuee, 97
CPEIHEKBaAPAaTUYECKOe
3HaYeHue nepuona, 97
THITBI, 97
gactora, 97
Nsmepenus
3aiepxka, 98
Kypc. cp. KB., 98
CKBaXXHOCTB, 98
cp. kB., 97
thaza, 98

M3MEPECHUS aMILUTHTYIBI
HCTOJIb30BaHUE KypcopoB, 39
M3MEpEeHHs BPEMEHH HapacTaHUs
aBTOMaTH4eckue, 98
HCIIONb30BaHUE KypcopoB, 41
HU3MEPEHUA YacTOThl, 97
HCITOJIb30BaHUE KypcopoB, 39
Kypcopsl BII®, 65
N3mepenust, kHomka, 18
HMITYJTBC
¢$yHKIUS ABTOYCTaHOBKa, 88
WHBEPTUPOBaHHAsS
OCIIJIOrpaMma
moje, 11
WHEKC pa3/ieNioB CIIPAaBKHU, Xiv
naaukatop Help scroll LED
(ITpokpyTka cripaBkH), Xiii
uHanKarop M aiis 0003HauEHUS
OCHOBHOTO BPEMEHHOTO
Macmraba, 94
uHaukarop W 1uist 0003HaYeHUS
BPEMEHHOTO MaciiTada
okHa, 94
uHANKaTopsl, 11
WHTEpBa [0 3amycka, 23
UHTEpHoisAuus, 82
HCKaKEHUS
BII®, 63
BpeMeHHas o0macte, 27
NnpoBepKa Hajuuusi, 27
nckaxenus BIID, 63
crocoObl ycTpaneHus, 64
HMCTOYHHK
Buem., 107
Buem./5, 107
CUHXpOHHM3auus, 23
Hctounuk
JImanst AC, 108
cuHxpoHuzauus, 105, 108,
109

K

KaneHaaps, 114

KaauOpoBka, 113
aBToMarmdeckas, 8

KaJTMOpOBKa B 3aBOACKHUX
ycnoBusix, 114
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KaHaJ
macitad, 11
MeHro, 115
THII BXoga, 116
KaTaJIor’
ynanenue, 110, 115
Knomnka PRINT, mapametp, 98,
100
COXpaHeHHE Ha
3aIIOMHMHAIOIIEM
yctpoiictee USB, 72
knonka PROBE CHECK, 5
KHOIIKH OOKOBOTO MEHIO, XV
KHOTIKH KOMaHJI, XV
KHOIIKH [TapaMeTPOB, XV
KOMIICHCAIHS
MacTep MpOBEpKU MPOOHMKOB
HaIpsDKEHUsS, S
NpOOHUKA HANPSKECHUSI
BpYYHYIO, 6
PROBE COMP, 19
Kypc. cp. kB., usmepenus, 98
Kypcop, knomnka, 19, 89
KypCOpBI
amruuryga, 89
amrutyaa jJuist bIId, 89
amruuTynsee, 30
BpeMeHHbIe, 30
Bpems, 89
U3MEpPEHHs B CIIEKTpPE
BII®, 65
HCITOJb30BaHue, 89
ocHOBHEIC cBeacHH:A, 30
MpUMepH! u3Mepenus, 39
perynupoBka, 89
gactoTta gt bIID, 89
Kypcopbl ammiutyasi, 30, 89
cnektp BIID, 65
Kypcopsr ammuryne, 30
Kypcophsl BpeMeHHu, 89
Kypcops! Bpemenu, 30
Kypcopsbl yacToTsl, 30
crektp BIID, 65

n
myma, 51
BIID, 64
30Ha OkHa, 94, 95
MEHIO I10 TOpu30HTaNu, 94

Mactep npoBepKH MpoOHUKA

MPOOHUKY HAIPSDKEHUS, S5
MaciTab

M0 BepTHKaNH, 26

10 TOPU30HTAIH, 26

MpoOHMK TOKa, 7, 117
Macrmtab

rpy6o, 116

TO4YHO, 116

3JIEMEHT yrpaBjieHus, 15
MaciTab bI1d

o BepTHKanHy, 61

10 TOpU30oHTANIH, 61
MaciTad BpeMeHU

okHO, 15,94

OcHoBHOE, 94

OCHOBHOH, 15
Macmrab Bpemenu, 25

moire, 11
MacmTad BpeMeHH OkHa, 15, 94

mone, 12
MacITad Mo TOPU30HTAIIH,

AIIEMEHT yIpaBieHus, 15
Macmrab mo ropu3oHTaNH,

AIIEMEHT yIpaBieHus, 95
MaciuTabHas ceTka, 91
Macmradbnas cerka, 30
MaTeMaTHhKa

BII®, 59, 61
Maremaruka

MeHm, 96

¢byskmn, 96
Maremarnka, KHOIIKA MEHIO, 15
MeaH/Ip

¢byHKIMsT ABTOycTaHOBKA, 88
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MEHIO
ABTtonnamna3on, 84
ABTOyCTaHOBKa, 86
ObICTpOE MpeoOpa3oBaHue

Oypre, 61
n3mepenus, 97
Kypcop, 89
Maremarnka, 96
OTIOpHEBIE
OCIIMJLTIOTPaMMBI, 99
rmevars, 98

o Beprukanu, 115
o Topu3oHTaIu, 94
Coop nmannbrx, 81
Cepsuc, 112
cuHxpoHuzamus, 105
COXpaHEHHE "
BoccTaHoBjeHue, 100
crpaBka, 94
aKkpaH, 91
MeHIO ABTonuamaszoH, 84
MEHIO ABTOYCTaHOBKa, 86
MeHI0 BoccraHoBUTH
HacTpoiiky, 103
MeHi0 BoccranoButh
ocuwiorpammy, 104
meno Usmepenus, 97
meno Kypcop, 89
MEHIO OTIOPHBIX
ocuwjiorpamMm, 99
MeHto Coop manHBIX, 81
Memnto CepBuc, 112
MeHr0 CUHX, KHOIIKa, 16
mento Coxp/Bocct
COXpaHEHHE Ha
3aIMIOMHHAOIIEM
ycrpotictee USB, 69
MeHI0 CoxpaHeHue u
BoccTaHosieHue, 100
menro CoxpanuTth Bce, 100
MeHI0 CoXpaHUTh
n3zobpaxenue, 101
MeH0 COXpaHHTH
HacTpoiiky, 102
MeHI0 CoXpaHUTh
ocuuiorpammy, 102
MSTKHH QyTisip, 3aka3, 136
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H

Ha3BaHMS KHOIIOK, XV
HaiikBucra
gactoTta, 60
HaKJoH, 24
HACTPOMKa MO YMOTYAHUIO
BHUJICOCUHXpOoHU3auus, 140
BoccTaHoBJeHUE, 104
3aITycK Mo uMmynecy, 140
CHUHXPOHU3ALHUS TI0
¢dponTy, 140
Hacrpoiika no ymon4anuio,
KHOIIKa
HAacTpoiiKa mapameTpoB
U 3JIEMCHTOB
ynpasienus, 139
COXpaHsIoLIuecs
HacTpoiku, 140
HaCTPOUKHU
OCHOBHEBIE CBelieHus, 21
COXpaHeHHe U
BoccTtaHosienue, 100

0]

0OHOBIIEHUE
MHUKPOTIPOTPAMMHOTO
obecneuenus, 115
Wnrepuer, xiv
OOure MONOXKEHHS O
0€e30MacHOCTH, 1V
OOBIYHBINA PEXUM
BOCCTaHOBJICHHE HACTPONKHU
[0 YMOJIYaHUto, 22
OOBIYHBIN PEKUM
cuaxponuszamnuu, 106
OTPaHUYCHHE TOJIOCHI
MPOITyCKaHUS
1o BepTHKanu, 116
mojae, 11
cuHxpoHuzauus, 106
OTpaHWYEHHE ITOIOCHI
MPOIYCKAHUS 10
BepTUKaiu, 116
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OnuHOYH 3amycK, KHOMKa, 83
JICUCTBUS, BBINOJIHSICMBIC
ocuusuiorpadoM mpu
Ha)KaTUU KHOIIKH, 23
OIMHOYHBIN CUTHAT
npuMep npuMmeHenus, 44
OKHa
crektp BIID, 62
Oxkno BII®
IIockoe, 63
[IpsimoyronsHoe, 63
Xennunra, 63
Onwcanue
obmume, 1
OnopH, kHomKa, 19
OTIOPHBIE OCIHIIIOTPAMMBI
oTtoOpakeHue U yaaneHue, 99
COXpaHEeHHe U
BoccTaHoBieHue, 104
OTIOpPHBIA YPOBEHB
KoHTakTt, 20
Mapkep, 11
oca0IieHHe
MPOOHUK TSI U3MEPECHIS
HampspKeHust, S5, 7
OCHOBHOM MacmTad BpeMenu, 15,
94
OCIHJUIOTPAMMBI
BpeMeHHas o0macte, 59
BBITIOJTHEHNE U3MEPEHUH, 29
3HAYCHUE CTHIIA
ortoOpakeHus, 91
macirtad, 26
MOJIOKEHHE, 26
npeoOpa3zoBaHue B IIUPPOBYIO
dbopmy, 25
pactsoxenue, 95
cOop naHHBIX, 25
cxkarue, 95
CKaHUpoBaHue, 83
yaaneHue ¢ 9kpana, 117

ocuuiorpad
onrcanue GyHKIH, 21
nepeaHue nmanenu, 9
nonkimodyenue k I1K, 75
MTOJIKITIOUEHUE K
NpUHTEpY, 78
MOJIKJTIOUEHUE K CHCTEME
GPIB, 77
TEXHUYIECKHE
XapakTepucTuku, 119
YCTaHOBKA JaThl U
BpeMeHu, 113
OTMEHa revaru, 79
oToOpaKeHUe
ocuuitorpamm, 115
onopHbie, 99
otoOpaxeHue Toukamu, 91
OXJIaX/ICHUE KOHBEKIUeH, 3

M

MamsTh
3allOMUHAIOLIEE YCTPOHCTBO
USB, 67
Hactpoiiku, 100
ocumsorpammsi, 100
CHUMKH 3KkpaHa, 100
ManKu
nepeuMeHoBanue, 115
co3manue, 115
ynanenue, 110, 115
napaMeTp npoOHUKa
COOTBETCTBHE HACTPOITKe
ocnabneHust mpoOHMKa
HanpsbKeHus, 7
yCTaHOBKa MaciiTaba
npoOHUKa Toka, 7
nepeuMeHoBanue (ailioB WiIu
mamnok, 115
MepEeKIIoYaTeh ocliadieHus, 7
nepeMelieHne
10 BEpTUKaIH, 26
10 TOpU3OHTAIH, 26
(haiimoBas cucrema, 114
MEPEMHOKEHHE OCLUIIIIOIPaMM
MEHIO MaTeMaTHIeCKIX
byskmiA, 96
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rnevaTh
oTMeHa, 79
npepBarb, 98
CHHMOK 3KpaHa, 79
dKpaHHOE n300paxkeHne, 98
Ileuats, xHomka, 19
MUKOBasl JICTCKIIHSI, PEHKUM
peructpauuu, 25, 82
IK
MIONKITIOYEHUE K
ocrmuiorpady, 75
IUIOCKOE, OKHO, 63
0 BepTUKAIN
Macutad, 26
MeHro, 115
noJioxkenue, 26
pydYKa peryIupOBKH
noJyiokeHus, 15
cocrostHuE, 113
10 TOPU30HTAIN
WCKa)XCHUs, BpEMEHHAS
obmacte, 27
Mapkep nojoxxenus, 11
maciitad, 26
McHIO, 94
moJiokeHue, 26
peXHUM cKaHUpoBaHUs, 83, 95
cocrosgHue, 113
IO JINHUU CBSI3U
YCTaHOBKa IPOTPaMMHOTO
obecrieueHus
OpenChoice, 75
MOJJaBIICHUE TITYMOB
BeIUMTaHUE, 96
OTpaHUYECHUE TOJIOCHI
MIPOITyCKaHHS 1O
BepTukamu, 116
pexum ycpeanenus, 81
TUTT BXOJa
cuaxponuzanuu, 106
MHOJCYET YHMCJIa BKIIOUEHUN
ocumimorpadga, 113
ToJjie AaThl U BpeMeHHu, 12
TMoJIe3HbIe cooOmeHus1, 12
MOJIOXKEHUE
no Beprukanu, 115
1o Topu3oHTaNnu, 26, 94

ITonoxenue
cuHxpoHuzanus, 108
ITonoxenue, 31EMEHT yIIPaBICHUS
M0 BepTHKaIH, 15
10 TOpU30HTANHU, 15
TIOTISt
BII® (Maremaruka), 61
ob1ue cBeneHus, 9
TlonspHocTh
CHHXPOHHU3ALIMU TIO
Buneocursainy, 108
CHHXPOHHU3ALHUS 10
JUTATETBHOCTH
uMmmynsca, 109
MOPT 3aIIOMHHAOIIETO
ycrpotictBa USB, 67
nopt yctpoiicts USB, 74
TIOPTHI
3alIOMHUHAIOIIIEE YCTPOUCTBO
USB, 67
rnmociecseyenne, 91
ITocnnecBeuenue, 92
MIpaBwiIa, UCTIONB3YEMbIE B
JTAHHOM PYKOBOJICTBE, XV
[IpenenbHbI TECT
NpuMep npuMeHeHus, 57
IIpepBats neyars, 98
MIPUMEPHI TPUMEHEHUS
aBTOMaTh4ecKasi yCTaHOBKa
MPEETIOB U3MEPEHUN NpH
HCCIIEIOBAHUU CUTHAJIOB
B TOUKax 3amepa, 38
aBTOMaTru4ecKkasl yCTaHOBKa,
HCIIONb30BaHue, 34
aHanu3 aupdepeHIraIbLHOTO
KOMMYHHKAIIHOHHOTO
curHanua, 52
aHaiau3 curHama, 43
BEITIOTHEHUE aBTOMATHUYECKAX
u3MepeHuu, 35
BBITIOJTHEHUE KYyPCOPHBIX
n3MepeHui, 39
M3MEpEeHNEe aMILTATY/IbI
KoJIe0aTeNbHOTO
MIEPEXOHOTO
npouecca, 39
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U3MEpEeHUE BPEMEHHU
HapacTaHus, 41
U3MEPEHUE JIBYX
CUTHAJIOB, 36
WU3MEpeHne IINTEIHbHOCTH
nMmIynsca, 40
U3MEPEHUE 3aICPKKHU
pactupocTpaHeHHUs
curdana, 46
HU3MEpPEHNE YacTOTHI
KOJIe0aTeIbHOTO
MEPEXOTHOTO
mporecca, 39
UCTIOJIh30BAHUE
IocjiecBeYeHus1, 56
WCTIOIb30BaHNE PEKUMA
XY, 56
UCTOJIb30BaHUE (PYHKIIUU
okHa, 51
KypCOpBI, UCTIONb30BaHue, 39
ONTHUMU3AIUS PETUCTPALIUN
JaHHBIX, 45
MTUKOBasl JETEKIIHA,
HCIIOJb30Banue, 43
MIpUMEHEHUE
aBTOMAaTHYIECKOTO BHIOOpA
MPEAEIOB U3MEPEHUN i
WCCIICZIOBaHUS] CUTHAJIOB
B TOUKax 3amepa, 38
MPOCMOTP U3MEHEHUI
UMIIe/IaHca B ceTH, 54
MIPOCMOTP CUTHANA C BBICOKUM
ypOBHEM Iiiyma, 43
pacuetr ko3ddunuenTa
ycunenusi, 37
perucTpanus OAHHOYHOTO
curHana, 44
CUHXPOHHU3ALUS 1O
BHUJICOCUTHANY, 48
CHHXPOHHU3ALHUS 0
HMITYJIbCY OIPENEICHHOU
JumMTenpHoCcTH, 47
CHHXPOHHU3ALHUS TI0 TIOJISIM
BHJcOCHIHaua, 49
CUHXPOHHU3AIUS [0 CTPOKAM
BUIeocurHanaa, 50
CHIDKEHME YPOBHA 1Iiyma, 44
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yCpeIaHEeHue,
HCIIONIb30BaHue, 44
IIpumepsl npuMeHeHUs
aBTOMAaTUYCCKUE
u3Mmepenus, 34
npeaenbHbIi Tect, 57
perucTpanus JaHHBIX, 56
IIpunagnexunoctu, 135
MIPUHTEP
HacTpoiika, 79
MOJKJIIoUYeHne, 78
COBMECTUMBIHN C
PictBridge, 78
npOOHUKHU
Oe3omacHOCTb, 4
komrmeHcarus, 20
KOMIICHCAITUS TTPOOHUKA
HanpsHKEHYS BpYyYHYH0, 6
MacTep IPOBEPKH MPOOHUKOB
HaIpsDKEHUs, S
HaTpsDKCHUE U
3aryxanue, 117
MEePEKIII0YaTeNb
ocnabnenus, 7
TOK ¥ MaciTa0o, 7
MPOOHUKH TOKa
ycTaHOBKa Macmiraba, 7, 117
npoBepka paboTocrnocodHOCTH, 3
MporpaMMHUpOBaHHe, 3aKa3
pykoBojicTBa, 136
IIpocM uMn cHHX, KHOTIKA, 16
MIPOCMOTP B WHTEpBaje 0
cuHXpoHu3anuu, 108
MPOYIINHA I 3aKPETUICHUS
npubopa, 2
IIpsimoyronsHOE, OKHO, 63
ITyck/ctom, kHomka, 19, 83
NIEHCTBYSI, BBITIOTHICMBIC
ocrmuiorpadoM mpu
Ha)KaTWUX KHOIKHU, 23
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pa3BepTka
3aiepxka, 95
MacIuTad 1o ropu3oHTamm, 95
paszebl KOHTEKCTHO-3aBUCUMOM
CHpaBKH, Xiii
pa3max mymoB, 92
pasHocTh a3z, 92
pasperieHue
TouHo, 117
paspemenue «[pydo», 116
paspemenue «Toanoy, 116
pazbeMbl
Kanamer 1 2, 19
MOPT 3aITOMUHAIOIIETO
yctpotictea USB, 67
nopt ycrpoiicts USB, 74
Ext Trig (BaemHss
CHHXpOHHU3a1wms), 19
PROBE COMP, 19
pacueTHast OCIHILIOrpaMMa
JIOTTYCTHMBIE €IUHHUIIBI
mmMepenus, 97
perucTpanus JaHHBIX
oOHOBIIEHHE
nzobpaxenus, 84
ocraHoBKa, 84
pUMep OIWHOYHOTO
curHana, 44
Perucrparust naHHBIX
MpUMEp MPUMEHEHUs, 56
perucTpanus CUrHAJIOB
OCHOBHBIC CBeICHUS, 25
PEAKO MOBTOPSIOIIUECS COOBITUS
OecKoHeuHOe
rnociecseuenue, 92
PEXUM aBTOMATUYECKOM
cuHxpoHuzauuu, 106
PEXUM BBIOOPKH
3Ha4oK, 11
pEeXUM MUKOBOU AeTekuuu, §1
3Ha4yoK, 11

pexkuM MpoKpyTKH Cu. PEXRUM
CKaHUPOBAHHSA
pEeXHUM CKaHUpOBaHUs, 83, 95
peXUM yCpeTHEHUS
3Ha4JoK, 11
PEXHUMBI pETHCTPaIIH
nHAUKaTtopsl, 11
pexuMbl cOopa TaHHbIX, 25, 81
BBIOOpKa, 25
Bri6opka, 81
ITuk. nmerek., 82
MUKOBasg ACTeKIUs, 25
Cpennee, 83
ycpenHeHue, 25
PYKOBOZCTBa TOIB30BATEIS,
3aka3, 136
PYKOBOZCTBO MO 00CITYKMBaHUIO,
3aka3, 136

C

COop maHHBIX, KHOTIKa, 18, 81
CBSI3b TI0 IEPEMEHHOMY TOKY
o BepTukanmu, 116
cuHxpoHuzauus, 106
CBSI3b TI0 TIOCTOSTHHOMY TOKY
o BepTukamu, 116
cuHXpoHu3zauus, 106
CepBuc, kHOMKa, 19
CepBHUCHAas CITy>K0a
CIIMCOK OIINOOK
KaK CITPaBOYHBIH
Marepuan, 113
CHUHYCOUJATbHBIE CUTHAIBI
(hyHK1IEST ABTOyCTaHOBKa, 87
CHHXPOHH3.
TIOJIIPHOCTh
Buacocurdaia, 108
CUHXPOHHU3AIUS IO
CTPOKE WM TIOJTIO
BuAcocuruana, 109
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Buzeo, 108, 109
BBIZIEpKKa, 16, 96, 111
JAHHBIC B MHTEpBaJE J0

cuHXpoHu3auuu, 108
HWHJIUKATOPBI cocToAHMs, 11
ucrounuk, 12,23, 105, 109
KpyTu3Ha, 106
Mapkep nojoxenus, 11
Mapkep yposHs, 11
MmeHro, 105
HakoH, 24
ompezenenue, 22
IoJjie mojiokeHus, 11
noJsie ypoBHs, 12
moiie yactotel, 12, 106, 110
rojoxenue, 24
noJisipHOCTh, 109
npuHyautensHas, 111
mpocmotp, 16, 111
peXuMbI, 23
pexumsl: aBTo, 106
peXUMBI: HOpMaJbHbIH, 106
cuHXpoumynbe, 109
coctosHue, 113
THII BXoma, 23, 106, 107
THIBI, 23
yKazaTenb Thma, 12
ypoBenb, 16, 24, 105
®ponr, 105

CUHXpOHHM3alHAd 110 JIIUTCIbHOCTH

uMmiynbsca, 109
CHHXPOHHM3ALUS 110 IOJIAM
Bujeocurdana, 109

CHHXPOHM3ALUS 1O
Tailm-ayty, 124
cuHXpoHu3auus no ¢ppouty, 105
CHHXPOHM3ALHUS CTPOKAMHU
Bunmeocuraama, 108
CHUHXPOHU3HPYIOIINE
uMmnynbebl, 109
cucTeMa MEHIO
HCIoJIb30BaHue, 13
Cucrema cripaBky, Xiii
cuctema GPIB
MOAKIIIOYEHHE K
ocrmmtorpady, 77
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CHUMOK DKpaHa
OTIIpaBKa Ha MpUHTEP, 79
coxpaHeHHe B Qaiine, 73
coobmenust, 12
COCTOSIHHE
JTOTIOJTHUTEIILHBIC
cBegeHus, 113
cucrema, 112
Coxp/BbI30B, KHOTIKa, 18
COXpaHEeHHe
Bcex (ailioB Ha
3aIIOMUHAIOIIEM
yctpoiictee USB, 72
HacTpoiiku, 104
ocruiorpamMmel, 104
(ailyioB CHUMKOB Ha
3aIIOMHHAIOIIEM
ycrpotictBe USB, 73
COXPaHUTh
HacTpouku, 22
CoxpaHuTh Ha
USB-ycrpoiictBe, 68
crektp BIID
WU3MEPEeHUs aMIUTATYH H
94acTOT C MTOMOIIBIO
KypcopoB, 65

OKHO, 62
oToOpakenue, 61
mons, 61
npuioxkeHus, 59
npouecc, 59

yBenuuenue, 64

yactota HaiiksBucra, 60
CIIPaBOYHUK

BBIBOI JUISI IPOOHWKA, 4

pa3beM npoOHuKa, 4
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CHEMHOE YCTPOWCTBO XpaHEHHUs
(haiimoB
3aIIOMUHAIOLIEE YCTPOMCTBO
USB, 67

.

TeKyllas nanka, 69, 114
TexHu4yecKkne XapaKTepUuCTUKU
ocruiorpag, 119
THUII BXOJA
CHHXpOHM3alus, 23
Tun Bxoma
no BepTukanu, 116, 117
cuHxpoHuzauus, 107
THUIIBI TAPAMETPOB
BbIOOpa cTpaHuubl, 13
neiicreue, 14
paauo, 14
LMKJIAYECKUI CIIUCOK, 13
TPAHCIIOPTHBIM KOHTEHHED,
3aka3, 136

y

YBEJIIMYCHHE [TO TOPU3OHTAIIH
OKHO, 94
yaaneHue
(haiiyoB wm marok, 115
yIaJIcHUEe OTOPHBIX
ocuuiorpamm, 99
yaajenue ocruuiiorpamm, 115
yhanenue ¢aitnos wiu nanok, 110
YHHUBEpCalbHas pydka, 17
ynpasienue dainamu, 114
BBEIOOp (haiijioB wWiIn
manok, 114
nepernMeHOBaHNe (ailiioB HITH
mamok, 115
MIEpPEeMEIIICHUE 0 CTPYKTYpe
KaTtajoros, 114
COZIEPKIMOE
3aIIOMUHAIOIIETO
yctporictea USB, 114
co3nanue (haioB wIu
mamok, 115
yraynenue (aiioB uiu
manok, 110, 115
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ypoBeHb, 16, 24
YpoBeHb, B3IEMEHT
ynpasieHus, 16
yCpeaHeHne
U3MEpPEHHE CPEeTHETO
3HadeHus, 97
YCpeIHEHUE, PeXUM
peructpauuu, 25, 83
Vet 50%, kHomka, 16
YcT Hynb, KHOTIKA, 15
yCTaHOBKa
IPOTrPaMMHOI0 00ecIIeueHHs
OpenChoice na I1K, 75
YcraHoBKa AaThl U BpeMeHu, 113

®

®aza, usmepenus, 98
durypsr Jluccaxy
¢dopmar XY, 92
¢dopmar
rpadudeckux (ainos, 73
3aIIOMUHAIOLIEE YCTPOHCTBO
USB, 68
dopmar
3KkpaH, 91
dhopmar ¢aiinos CSV, 102
¢dopmatsl rpaduUecKuX
(atinos, 73
®dopc 3amyck, KHONKa, 16
(hyHKIIHH
0030p, 1
¢byaknun ApronuanasoH, 21
BBIKJIIOUEHHUE, 85
0030p, 84
(hyHKIIMA ABTOyCTaHOBKA, 21
bI1D, 88
BUJICOCHUTHAJ, 88
UMITYAbC, 88
KOT/Ia UCTIONB3yeTcs, 87
MeaHp, 88
0030p, 86
OTtmMmeHa, 88
CHUHYCOUJIaJIbHbIC
cursaisl, 87
YPOBEHB I10 MTOCTOSTHHOMY
TOKY, 86
rymsl, 87
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(hyHKIIAS aBTOKATHOPOBKH, &8

X

XeHHUHTa, OKHO, 63

y

yacToTa
MoJIe CUHXPOHM3aIuu, 12,
106
YacroTa BEIOOpKU
MakKCUMyM, &2
4ackl
yCTaHOBKa JaTbl U
Bpemenu, 113
Unctka, 137
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THYPHI TUTaHUS, 2
3aka3, 136

3

JKpaH
MeHro, 91
nojis, 9
rmociecseyenne, 91
ctunb (MuaBepewnst), 116
CTHJIb ocuMyuiorpamm, 91
THUIL: BEKTOPHI WM TOUKH, 91
dhopmar XY, 91
dopmar YT, 91
ApKocTh, 91
OkpaH, KHomka, 19, 91
9KpaHHbIE KHOMKH, XV
3NeKTpoNUTaHue, 2
TEXHUYECKHE
Xapakrepuctuku, 125
9HEPro3aBHCHMas aMsITh
¢aitner HacTpoiiku, 100
(haiimpl OTIOPHBIX
ocuuiorpamm, 100
3TaJOHHBIE OCUUIIIOTPAMMBbI
nojue, 12

A

si3pIkM, 113
sIpKoCTh, 91

B

BMP, dhopmar daiina, 73

E

EPSIMAGE, dopmar ¢aitna, 73

Ext Trig (Buemmnss
CUHXpOHHU3aIus), pa3beM, 19
KOMIICHCAITUs TIPOOHUKa, 5

J

JPG, dopmar daiina, 73

N

NTSC, crangapr, 108

0]

OpenChoice, mporpaMmmHOe
oOecrieueHme
yCTaHOBKa, 75

P

PAL, cranpmapt, 108
PCX, dbopmar datina, 73
PROBE COMP, 20

R

RLE, dpopmar ¢aitna, 73

S

SECAM, cranmapr, 108

-

TIFF, dopmar daiina, 73

X

XY
puMep NpUMeHeHus, 55
thopmar orobpaxenws, 91, 92
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¢dopmar oroOpaxxenus, 91
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